
Opponent’s report on the doctoral dissertation

Mgr. Veronika Douchová: Structural aspects of aesthetic visual information
processing

The topic of the thesis is aptly described in its title. It is a synoptic thesis
which collects a wealth of information and references on various aesthetic
theories based on neurological and mathematical approaches. As far as I can
see, no original aesthetic theory is proposed or described in it. The thesis
consists of six chapters.

Chapter 1 is Introduction. Here V. Douchová discusses statements like “I like
this . . . picture, statue, vase, melody, poem . . . ”, “the picture is beautiful”,
“the picture is a piece of art”. She then outlines the content of her thesis and
reveals that the original motivation was to understand the aesthetic tract of
the famous mathematician G. D. Birkhoff. Further inspiration for the thesis
were the work of J. Nešetřil, the supervisor of V. Douchová, of S. Zeki and
of others.

Chapter 2 Liking and Judgment clarifies nebulous terms like “emotion”, “feel-
ing”, “attractivness”, “beauty”, “judgment”, “value” and so on. The oppo-
nent found interesting the outline of the article by S. Zeki, J. P. Romaya,
D. M. Benincasa and M. F. Atiyah on mathematical beauty and its neural
correlates.

Chapter 3 Visual Brain Structure and Functioning is a survey of the neuro-
logical aspects of processing of visual information, especially as a basis for
neuroaesthetics, a relatively new field founded by S. Zeki. An unreferenced
quote of G. H. Hardy (probably from his A Mathematician’s Apology) that
“. . . Beauty is the first test: there is no permanent place in the world for ugly
mathematics” is given (p. 37). This reminds the opponent that nowadays
also the opposite thesis was put forth that in physics the lead of (mathemat-
ical) beauty is actually misleading and harmful — see Sabine Hossenfelder,
Lost in Math. How Beauty leads Physics Astray, Basic Books, New York
2018.

Chapter 4 Birkhoff’s Approach is an overview of the 1933 monograph Aes-
thetic Measure by G. D. Birkhoff (and of his other works on mathematical
aesthetics). This monograph proposes the (suspiciously?) simple formula
M = O/C, or M = f(O/C), where M is the measure of aesthetic experi-
ence, O is the measure of harmony, symmetry or order and C captures the
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complexity of the object (relative to the effort to understand it). This and
the next chapter are the most substantial part of the thesis.

Chapter 5 Computational Approach surveys the work of J. Nešetřil and his
students J. Adamec, M. Bálek and, of course, V. Douchová on mathemat-
ical aesthetics. In this approach the fundamental quantity is the number
of intersections of a random line L with a drawing D, where D is defined
as a collection of plane curves. This reminds the opponent of Bertrand’s
paradox in probability theory and of the fact that geometric probability is
a slippery field.

Chapter 6 Conclusion summarizes the content of the thesis and looks back
on what was explained.

Although no original theory of (mathematical) aesthetics is devised in the
thesis, the breadth and wealth of it as a survey of the field is excellent.

Therefore I recommend that the thesis of V. Douchová be accepted as a valid
doctoral dissertation and as a sufficient basis for conferring to her the title
Ph.D.

In Prague, March 31, 2022 Doc. RNDr. Martin Klazar, Dr.
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