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Abstract: 
 

The author presents the speech in honor of his paternal grandfather, Silpa Bhirasri. 

The subject of discussion is the variety of artistic styles used in the representation of the human figure. 

One wonders what are the invariant elements which, by preserving themselves through stylistic 

transformations, guarantee the recognizability of the subject.A comparison between stylistic variety in 

art and topological transformation in mathematics is proposed. The hypothesis that justifies this 

comparison is that the artistic and mathematical forms, although distinct and different, share a 

common perceptual and sensorial memory of space. 

The speech addresses the issue of the styles of the Ancient Art in the West. After recalling the centrality 

of the Classic canon, the paper gives examples of different styles, of Geometric type, which will be 

recovered and used by Modern Art. The speech provides some examples of dialogue between Ancient 

and Modern Art. Some works by the writer are introduced, whose style follows from the topic 

discussed. 

Some comparisons are made between artistic and mathematical forms. The artistic transformation of 

the figure into geometric variants is compared with the homeomorphic transformation of graph theory 

and with the dialectic curved line - straight line in infinitesimal calculus. 

Finally, the speech describes a research by the writer, in which an ancient Greek statue is subjected to a 

systematic process of stylistic variation. 
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Foreword 
	
	
	
 
It is an immense honor to have been invited to the 25th Silpa Bhirasri Day. I am deeply grateful to 

Silpakorn University and all those who made this precious meeting possible. 

In Bangkok my grandfather worked and taught. In Thailand he gave and received those things that, 

together, we call life.  

In 1962, the year of his death, I was in Florence, a two-year-old boy. However, his presence and that of 

his beloved Thailand has never failed in my family. The memory has been revived over the years by the 

visits of those who have known his spirit and art. 

The first image (fig. 1, on the left) dates back to 1969. We are in the garden of the house in Florence, 

which was the home of my grandmother Fanny, then of my father Romano and today of my sister 

Silvia and mine. Together with Thai friends, there are my father Romano and my grandmother Fanny; 

in the front row my sister and I, at the age of nine. 

The other image (fig 1, on the right) dates back to the nineties, on the occasion of another very welcome 

visit. Once again, together with the kind Thai visitors, you can see above my father Romano, my 

mother in the center, and on the right my aunt Isa; I am the young bearded man in the center. 

 

 

 
Figure 1 

 

 

I would like to observe with you another image, which is particularly significant for me (fig. 2). 
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 Figure 2 

 

It shows the family from which I descend by paternal line, in a moment of domestic union: my 

grandfather, my grandmother Fanny, and their two children, my aunt Isa and, on the right, a child. 

The little boy is Romano, my father.  

I wish to remember him here as my teacher of humanity and thought. Together we had the opportunity 

to visit Bangkok many years ago, as always surrounded by your friendship (fig. 3). 

 

  Figure 3  
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An Old Problem 
 

“All forms are similar 
but none is the same as the others, 

  so the chorus alludes to a hidden law.” 
 

Johann Wolfgang Von Goethe, The Metamorphosis of Plants, 1790. 
 

 
I'm an old artist, so I want to tell you about an old problem. I refer to the different artistic styles with 

which it is possible to represent the human figure. Although it is an ancient problem, it does not appear 

to have been solved. I will discuss the topic from a purely formal point of view, without considering 

the role played by historical and cultural factors. 

Over time, artists have created and used a wide variety of styles. We do not know if the stylistic variety 

with which the human body has appeared in art, from Prehistory to today, is connected by an 

underlying formal law. In truth, we do not even know whether the attempt to bring concrete and 

different phenomena back to a single abstract principle, which is typical of science, is also legitimate in 

art. Let's assume that it is. What formal invariant structure would allow us to consider the different 

styles equivalent? Are the stylistic transformations accompanied by a law of conservation of some 

quantity or visual quality that make them equivalent for the purposes of recognizing the human figure1? 

We will return to this point later, however I would like to offer an example immediately to clarify what 

dynamics I am thinking of. 

Topology is a branch of geometry that studies, among other things, those properties of objects that are 

preserved when they are subjected to deformations, provided that these occur without tearing, 

overlapping or gluing. Two objects that can be modeled are topologically equivalent. The points of the 

two objects maintain the same order but the metric factors vary, such as distances or alignments. An 

intuitive example, often used in scientific popularization, is that of the transformation between a cup 

and a donut (fig 4). 

 Figure 4 

An example of topological transformation (torus). 
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Let's now compare the visual and plastic impression of this topological transformation with three 

works by Henry Moore, placed arbitrarily in sequence (fig. 5). 

 Figure 5 
Left to right: Henry Moore, Reclining Figure, 1969-70; Recumbent Figure, 1938; Oval Sculpture, 1964. 
 

The sensations communicated by the three sculptures, which oscillate between the extremes of 

naturalism and abstraction, are familiar to every sculptor. And even if they follow different rules, they 

are also familiar to a mathematician, as we have just seen. 

I want to clear the field of any possible misunderstanding. I am not suggesting any identity or 

possibility of exchange between artists and mathematicians. I limit myself to pointing out some visual 

similarities. The point is quite another. I suspect that at least some of the visual analogies traceable 

between artistic and mathematical forms - although belonging to two distinct processes of thought - are 

not accidental. 

I could not provide you with any certainty about the nature of the link that would be behind these 

similarities. An interesting hypothesis suggests that art and science coexist in the human mind as two 

different and distinct thought models but dating back to a single, common and shared perceptive 

memory of space. This common perceptive memory would have formed in each of us as the result of 

the experiences with which we have learned, from birth, to know the space and orient ourselves in it, 

exploring it through motor activity, kinesthetic, and through a tactile and visual extension of our body2  

(fig 6). 

  Figure 6 
The mathematical modeling of space and the artistic modeling of forms are two distinct branches of creative thinking. 
However both would have a common ancestor: the body memory of space exploration. 
(in the lower left the Chern-Gauss-Bonnet theorem; in the lower right a sculpture by Alexander Archepenko) 
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The result would be that, instead of thinking of an absolute and objective space in which we would be 

immersed, we should think of different spatial structures that emerge from our body and that shape 

environments and objects (fig. 7). 

 

Figure 7 

Two figures by Oskar Schlemmer, Man and artistic figure, in Die Bühne im Bauhaus (The stage of the 
Buahaus), 1925. 
 

I cannot say whether with these hints I aroused your interest or your opposition. In both cases, I 

consider it my duty to mention the path that in recent years has led me to these reflections. 

Ancient Bodies 
 

"There would be an easy and safe way to agree, 
that is, to agree that the ancients are us. " 

 
Charles Perrault, Paralléle des anciens et des modernes, 1688-1692 

 
 

The human figure represents a magnificent obsession for me. In my partial defense, I can only 

remember that this also applies to the whole history of Western Art. The reasons why art in the West 

has put the human body at the center of its studies are complex. Wanting to reduce this complexity to a 

formula, I would say that it was believed that measuring the human body offered artists the possibility 

of understanding the relationship between two opposite and complementary large categories of the 

Universe: Nature and Culture. A crucial hypothesis regarding this relationship was formulated in the 

fifth century. B.C. with the invention of the so-called Classical Canon. The validity of the Classical 

Canon is also highlighted by its great historical adaptability. Just think of the Renaissance or 

Neoclassicism, to mention two artistic periods whose identity, also on the lexical level, coincides with 

the idea of recovery and renewal of the classic model. 

The longevity of the Classical Canon had already manifested itself in the ancient world. This is 

demonstrated, for example, by the classicism of the statue of the emperor Augustus (27 BC-14 AD), 
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made four centuries after the invention of the classic canon; or the painstaking attempt by the artist 

who portrayed the emperor Trebonianus Gallus (251-253 AD) to replicate that model, two and a half 

centuries later (fig. 8). 

 

 Figure 8 

From left to right: Polykleitos, Diadumenos, 430 BC ca., Roman copy from Greek original, Athens, National 
Archaeological Museum; Augustus of Prima Porta, early 1st cent. AD, Rome, Vatican Museums; Treboniano 
Gallo, 3rd century BC, New York, Metropolitan Museum of Art. 
 
 
The reasons for the historical duration of the Classical style are not only of aesthetic nature. In the eras 

that preceded the invention of photography, art was the only existing way of producing images. Images 

that were necessary to send political, religious and social messages to the community. In a phase of 

serious political crisis of the Roman Empire, the classicist style of the statue of Trebonianus Gallus 

represents an attempt to strengthen its position by connecting both to the traditional image of imperial 

power and to the nakedness of ancient heroes. 

To give another example, the empires of the Western world have often celebrated the subjection of 

populations extraneous to their culture through the translation of the body of the so-called 

"Barbarians" 3   into the classical form: whether they are the Galatians defeated by Attalus I of 

Pergamum in III century BC, or of  Native Americans exterminated in the 19th century (fig. 9). 
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 Figure 9 

On the left, Galata Dying, Roman copy from an original of 230 BC ca., Rome, Musei Capitolini. Right, Thomas 
Crawford, Dying Chief Contemplating the Progress of Civilization, 1856, New York, Henry Luce Center for 
the Study of American Culture. 
 
In Modern Art the classical body has entered a profound crisis of values. Nonetheless, it remains an 

important chapter in the training of artists and interlocutors of contemporary creativity. As in the case 

of Michelangelo Pistoletto's Venere degli Stracci 4 , interpreted in terms of visual conflict between 

ancient and modern materials and forms (fig. 10). 

 

 Figure 10 

Michelangelo Pistoletto, Venere degli stracci (Venus of the Rags), 1967. 

 

However, the image of the classical form that is established in the collective imagination is not perfectly 

coincident with the original. 

Michelangelo Pistoletto's work enhances the contrast between the white color of the ancient statue and 

the polychrome of modern rags. However, white being the color of ancient statues is a belief originated 

from the sum of several historical factors5. Some attempts to reconstruct the original appearance of 

famous ancient statues, based on residual traces of color, reveal a very different reality (fig. 11). 
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 Figure 11 

Augusto di prima Porta, reconstructive hypothesis of the original coloring. 

 

A second example concerns the state of conservation of ancient statuary. We appreciate - both in terms 

of historical fidelity and aesthetic appeal - the fragmentary and incomplete state that often characterizes 

ancient statues. However, this is an historically recent appreciation6. An ancient artist, as well as a 

Renaissance artist or an 18th century restorer, would have integrated the missing parts of the statue 

with a restoration that cannot be distinguished from the original. For us, however, a statue devoid of 

certain parts has become synonymous with ancient sculpture as well as the aesthetic category of 

modern sculpture (fig. 12). 

 

 Figure 12 

From left to right: fragmentary copy of the Diadumenos, 430 BC ca., New York, Metropolitan Museum of Art; 
Auguste Rodin, L’homme qui marce (The Walking Man), 1900, Musée Rodin, Paris; Marino Marini, 
Pomona, 1941, Florence, Uffizi-San Piero Scheraggio. 
 
As important as it is, classic style is only one of the artistic forms of antiquity. 
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With the term "Antiquity" in the Western world refers to a time that extends from the Bronze Age, in 

the second millennium B.C., until the fall of the Western Roman Empire, in the fifth century. A.D. A 

long historical period that takes place in an equally broad geographical scenario, including the 

Mediterranean, European, North African and Near East area. The artistic civilizations included in such 

an extension of space and time are numerous and different. 

The same classical style was affected in various ways by the interaction with other artistic cultures. 

Sometimes it led to an eclectic fusion, as in the cases of Ptolemaic sculpture in Egypt or art of 

Gandhara in the area of northern Pakistan and eastern Afghanistan. At other times misunderstandings 

prevailed. An exemplary dynamic in this latter sense can be found in ancient coinage. Some 

Macedonian coins of the 4th century B.C. they were imitated and reproduced by populations of Gaul 

and Transylvania (fig. 13). Over the course of a century or so, through several mintings, the classic 

faces of Apollo or Heracles were transformed into abstract compositions that would not be displeasing 

to many modern artists. The underlying reason for this transformation is the conflict between two 

deeply different image cultures7. 

 

 Figure 13 

Above left, golden statute of Philip of Macedonia (359-336 BC); on the right, Celtic coin of the Nervii (ca. 90 BC), 
derived from the previous one. 
Below left, Silver tetradram of Alexander the Macedonian (336-323 BC): on the right, coin of the king Kavasus of 
Transylvania (ca 330-200 BC), derived from the previous one. 
 
 
The stylistic variations of the human figure between the two extremes of abstraction and organic 

naturalism had already manifested themselves with exceptional clarity within Greek Art. As is shown, 

for example, by three different representations of the back in geometric, ionic and late Hellenistic 

styles, between the eighth and the first century B.C. (fig. 14). 
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 Figure 14 

From left to right: detail from the Dipylon Amphora, 8th century BC, Athens, National Archaeological Museum; 
Kouros of Volomandra, 6th cent. BC, Athens, National Archaeological Museum; Apollonius of Nestor, Belvedere 
Torso, 1st cent. BC, copy from a bronze original (?), Rome, Vatican Museums. 
 
Among these different solutions the classical form, as mentioned, revealed the biggest historical 

capacities of formal survival and cultural adaptation. 

 

Parallel Times 
	

"The more the means with which it is imitated 
they are far from things to imitate, 

the more wonderful the imitation. " 
 

Galileo Galilei, Letter to Lodovico Cigoli, 1612. 
 

 
The figurative art of the twentieth century would have put an end to the domination of the classical 

form. The revolution was made possible by changes of various kinds. In terms of history of the image, 

I would like to recall the advent of photography as the new art of visible reality and the progressive 

opening of artists and art historians to artistic productions neglected until that moment 8.  

The new figurative sensitivity addressed, in addition to non-European artistic cultures, also ancient 

styles alternative to the Classical Canon. Several styles that were historically replaced over the centuries 

became simultaneously available to modern artists. They contributed to the formation of that artistic set 

of "parallel presents"9 in which the artists would thereafter operate. 

We have seen how the detail of the back of some Greek works shows the passage, over the course of 

about seven centuries, from a geometric line to an extreme naturalism, changing with the change of 

Greek society. Every modern artist can take that same formal path whenever he or she wishes. As in 

the case of a series of bas-reliefs by Henri Matisse that show, similarly to the ancient greek series but in 

the opposite direction, a back in stylistic change between naturalism and geometry (fig 15). 
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 Figure 15 

Henri Matisse, Nude de dos (Woman in back view), Tate Gallery collection, post-mortem castings from the author's 
plaster models made between 1909 and 1930 and kept at the Musée Matisse in Le Cateau Cambrésis. 
 
 
Or as in the case of four torso variants by the sculptor Fritz Wotruba, who explores different solutions 

between organic naturalism and geometric abstraction (fig. 16). 

 Figure 16 

Fritz Wotruba (1907-1975), four torso variants. 

 

That the artistic truth did not coincide with the visible aspect of the organic forms was the belief of 

many artistic Avant-gardes of the early twentieth century.  

Many artists also sought inspiration and support in the discoveries of contemporary Physics, attracted 

by its invisible forces and its revolutionary concepts of space and time10. More generally, beginning to 

believe that an abstract and geometric shape could investigate reality better than an organic and 

naturalistic image, took the artists to positions that modern science had assumed since the seventeenth 

century, at the time of its birth. Galileo Galilei, one of the fathers of that new science, had expressed a 

concept on which many artists, three centuries later, would easily agree: "The more the means with which one 

imitates are far from the things to be imitated, the more the imitation looks wonderful. "11.  
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The cross dialogue between ancient and modern and between geometry and naturalism is suggested by 

the works of the following image (fig. 17). 

 Figure 17 

From left to right: Apollonio di Nestore, Torso del Belvedere, 1st cent. BC, copy from a bronze original (?), Rome, 
Vatican Museums; ConstantinBrancusi, Male Torso, 1917, Cleveland Museum of Art; Fritz Wotruba, Torso. 
 
The Torso del Belvedere appears as the late and virtuosic outcome of the greek body of classical origin. On 

the side, the two works by Constantin Brancusi and Fritz Wotruba, instead depict the human torso in a 

style more understandable to a craftsman of the eighth century. B.C. than to Polykleitos in the fifth 

century B.C.. The three works share, for obviously different causes, the interruption of the legs at knee 

height and the absence of arms and head. The fragmentary state of the ancient work here coincides 

with the modern geometric simplification. The anatomical complexity of the ancient body is reduced to 

the three regular solids which indicate the torso and thighs in the two modern works. The position in 

the space of the three torso and thigh volumes has also changed, compared to the ancient work, 

according to the criteria of orthogonality and regularity (fig. 18). 

 

  Figure 18 

Main axes of the figure in the different stylistic versions. 
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Note that Brancusi's work is however based on the use of the curved line (cylinders), while that of 

Wotruba is based on the straight line (parallelepipeds). An important dialectic which we will discuss 

later.  

The reduction of a complex anatomical outline to simple geometric lines should not upset the public 

who approaches modern art. It is analogous to other similar actions that are applied without 

uncertainties in other contexts. When consulting the map of a subway, for example, one is perfectly 

accustomed to visualizing its route through straight lines that do not consider the complex and irregular 

course, with curves and differences in height, actually performed by the train12 (fig. 19). 

 

 Figura 19 

Subway map of Rome 

 

Another example of simultaneous perception of reality through even contradictory representations is 

offered by the use we make of perspective indicators (fig. 20). 

 

  Figure 20 

Simultaneous and different perceptual evaluations of the same object. 
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When we perceive the shape of a building we simultaneously experience two different truths: the 

perspective inclination of its lines, which informs us of its position in space, and its orthogonal shape, 

independent of the spatial location. 

 

In my work it is easy to trace the contents of the considerations made so far. As in the case of some 

reworkings in geometric terms of famous works of antiquity (figs. 21-22) 

 

 Figure 21 

On the left, the so-called Soothsayer, eastern pediment of the temple of Zeus in Olympia, ca 460 BC, Olympia, 
Archaeological Museum. On the right, Luca Viviani, Indovino, marble, 2004, private collection, Sidney, Australia. 
 
 
 

 Figure 22 

On the left, Scythian archer from the western pediment of the Temple of Aphaia in Aegina, ca. 510-500 BC, Munich, 
Glyptothek. On the right, Luca Viviani, Archer, marble, 2004, private collection, Tel Aviv, Israel. 
 



	 16	

Is Art enough in Itself? 
	

“The constant use of lines 
by mathematicians as well as painters, 

in describing things on paper […]”. 
 

William Hogart, The Analysis of Beauty, 1753. 
 
 
So far I have proposed some reflections on the dialectic between ancient and modern bodies. It was, 

even before a methodological choice, the consequence of my training, which saw me first as a student 

of Archaeology and then of Sculpture. However, that research phase left two questions open. The first 

concerning an individual artistic problem; the second a general theoretical question. 

First question: how to choose between many equivalent styles? If a sculpture could accommodate all 

styles, then which one to choose and why? If everything is possible, what remains desirable? I was in a 

condition similar to that described by Seneca (4 BC - 65 AD): “No wind is favorable for those who do 

not know which port to go to”13.  

The second question was anticipated at the opening of the discussion. Is the variety of equivalent styles 

due to some formal explanatory law? How do we recognize something that does not vary, that is, the 

essence of a human body, without being hampered by what changes, that is, the style? To what degree 

of simplification of the figure, or vice versa of its complication, does the recognition of the body 

remain? 

I started to think that a completely self-referential reflection was not enough and that some clues of 

response should also be sought outside the boundaries of Art. Almost a century ago Mathematics itself 

had shown that it could not build formal systems capable of establishing the truth or falsity of all the 

statements inferable from the axioms of those same systems14.	 If Mathematics cannot mathematically 

solve everything it claims, could it be the same for Art and its styles? 

The relationships between Art and Mathematics are well known and studied15. Could I find help in 

them to face my sculptor's doubts?  

Many scientific images relating to models, observations, analyses, measurements offer aesthetic 

opportunities and conceptual ideas 16 .  For example, models of algebraic surfaces - produced for 

educational purposes by mathematics departments and research institutes especially during the second 

half of the nineteenth century - fascinated and influenced the work of artists such as Naum Gabo, Max 

Ernst, Man Ray and others (fig. 23). 
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  Figure 23. A grade 3 (cubic) algebraic surface model. 
 

To give another example, graphic information on climate warming can also be assessed on the level of 

artistic planning (fig. 24). 

 Figure 24 
Picture of the trend of temperatures near Amsterdam in the last 100 years, compared with the average temperatures of the 
eighties (Frank Raes). 
 
Other scientific images may show a random resemblance to artistic images. That is, science and art can 

produce similar visual patterns that do not however express significant correlations. The following 

image, for example, compares the traces of elementary particles revealed by a bubble chamber to a 

ballet studio by Oskar Schlemmer (fig. 25). 

 Figure 25 
Left, diagram for Dance of the Gestures (inverted color image), 1926-27. Right, traces of particles in a bubble 
chamber. 
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But the question was another. Are there visual analogies between artistic and mathematical forms that 

suggest a non-casual connection? I'm afraid I can't give you a certain answer. However, I can show you 

some clues. 

 

Let's go back to the sculpture of the Soothsayer from Olympia to highlight three formal operations 

carried out in the transition from ancient to modern form. 

1) Choice of anatomical volumes that articulate the sculpture (fig. 26). 

 

 Figure 26 
Choice of anatomical volumes to be transformed. 
 

2) Rotations and translations of the anatomical volumes considered (fig. 27). 

3) Geometrization of the anatomical volumes considered (fig. 27). 

Figure 27 

Top left, examples of rotations and translations. Below left, example of geometrization of an anatomical part. On the 
right, the resulting final form. 
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A possible analogy between these artistic operations and mathematical procedures refers to the origins 

of graph theory and topology. 

This is the solution provided by Euler (1707-1783) to the problem of the Königsberg bridges, that is, to 

the question relating to the possibility of crossing the seven bridges that connected the different areas 

of the city with a path without repetitions. The general law identified by Euler rests on an act of spatial 

creativity: the reduction of the territorial areas delimited by the banks of the river to single points 

(vertices), while the bridges represent the connecting lines (edges) between these points17 (fig. 28). 

  

 Figure 28 
 
From left to right: antique print with a view of the city of Königsberg; areas connected by bridges; the graph. 
 

Our point of interest is that the graph, as long as it maintains the order of vertices and edges, can vary 

widely in shape without losing identity (fig. 29). 

Figure 29 
Three equivalent graphs (homeomorphic). The properties of the graph (edges and vertices) are preserved in the various 
forms. 
 
The spatial abstraction with which the mathematician transforms the city and its bridges into a graph 

with homeomorphic properties somehow recalls the spatial imagination that the artist uses in the 

manipulative process of the human body: dynamic and variable deformations of areas and anatomical 

points connected. 

Let us observe in this light two works by Henry Moore (fig. 30). 
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Figure 30 

Top left, Henry Moore, Reclining Figure, Civic Center, Castleford, 1979; right, Reclining Figure, Jardin des 
Tuileris, Paris, 1951. In the middle and bottom, interpretation of the two figures in terms of graph. 
 
The second element I wish to emphasize is the dialectic between straight and curved lines, a formal 

couple of great historical importance. 

Not coincidentally, the lines emerging from the bodies of Oskar Schlemmer's dancers (fig. 7) were in 

one case curved lines, in the other straight lines. Many artists have highlighted these two types of line, 

identified thanks to a progressive process of abstraction of natural forms (fig. 31). 

 

 
Figure 31 
From left, Piet Mondrian Composition No IV - Composition n. 6, 1914, Gemeentemuseum den Haag; Arbre 
rouge, 1909, Musée d’Art de Le Haye; Pommier en fleur, Gemeentemuseum den Haag. 
 

It is important to note that there is a process of continuous mutual conversion between the straight line 

and the curve. Even in Mathematics the examples are numerous. 18.  
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Here I will only mention the graphical aspect of infinitesimal calculus (fig. 32). The infinitesimal 

calculation allows to analyze the variation over time of certain variables of a system. The continuous set 

of variations is expressed by a curve. In order to obtain the values of each point of the curve, 

progressively smaller measurement intervals are adopted, tending to an infinite limit. Visually, this 

operation, called derivative function, corresponds to secant lines which join pairs of points of the curve 

that are ever closer to each other, corresponding to increasingly precise average values. When the 

straight line becomes tangent to the point assuming a specific slope, it indicates the instantaneous value 

of the variation. In the reverse operation, called integration, the area subtended by the curve is 

approximated by the sum of rectangular areas whose width is progressively reduced up to a tendentially 

infinite limit.  

Figure 32 

Above, derivation: from secant line (average value) to tangent point the curve (point value). 
Below, integration: approach to the area under the curve by means of rectangles of decreasing widths. 
 
We can compare this double graphic sensation between a continuous curved profile and its 

approximation through discrete strokes, with the geometric stylization that an artist applies to a 

complex curvilinear shape, such as the anatomy of a human body (fig. 33). Drawings of this nature, 

although not motivated by the same reflections, can be found in various authors, such as in the case of 

a drawing by Oskar Schlemmer, which approximates the profile of the body with a line that reminds us 

of the integration of the area underlying it ( fig. 34). 
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Figure 33                        Figure 34 

Examples of geometrization through "derivatives" and "integrals".         Drawing by Oskar Schlemmer. 

 

One last example. It is possible to accurately compare some geometric studies by Oskar Schlemmer 

with the modifications of the shape caused by the increase of the exponent in the equations of the 

circle and the ellipse, which tend to become respectively a square and a rectangle (fig. 34 b). 

Figure 34 b 

Above: three drawings by Oskar Schlemmer. Below: geometric results od different values of the exponent in the circle and 

ellipse equations. 
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Based on these formal feelings, and with the freedom of action offered by art, it is possible to produce 

numerous geometric variations - tending to be infinite, to continue the analogy - of the same 

anatomical whole (fig. 35). 

 

 Figure 35 
On the left, the anatomical contour considered, highlighted in red. On the right, four geometric variants. 
 

My analysis, I remember, is exclusively formal. In fact, a geometric reduction of the figure can take on 

different meanings in different eras and cultures. In the two examples of the following image, the 

Renaissance artist exploits geometric simplification as a way of studying perspective; the futurist painter 

chooses it as a new pictorial style (fig. 36). 

 
Figure 36 
Left, Erhard Schön, Unterweisung der Proportion, 1538; right, Fortunato Depero, La Rissa, 1926, Museum of 
Modern and Contemporary Art of Trento and Rovereto (MART). 
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From Body to Sculpture 
	
	

"The straight line and the circular line, 
together with their different combinations and variations 

delimit and circumscribe all types of objects in the world. " 
 

  William Hogart, The Analysis of Beauty, 1753. 
 

 

Finally, I mention an ongoing research, which is based on the topics discussed so far. 

As seen, graph theory contains the possibility of altering the shape of an articulated and connected 

system without losing its identity; while the formal couple straight line / curved line of infinitesimal 

calculus contains a specific possibility to vary the lines.19. I started a systematic exercise in style based 

on these suggestions,. I chose as a study subject the semi-reclining figure of an ancient Greek warrior 

(fig. 37), coming from the western pediment of the temple of Athena Aphaia in Aegina. The figure is 

dated around 500 BC and shows a not yet exactly classical body. I mean that his naturalism is still 

animated by a geometric thought. This made this figure particularly suitable for the type of research I 

wanted to do. 

 

Figure 37 

Figure from the western pediment of the temple of Athena Aphaia in Aegina, 500-490 BC, Munich Glyptoteca. 
 
I initially created a scheme of drawing "styles", built on the cross between the formalism of the graphs 

(areas and / or points with connection lines) and the dualism between straight line and curved line 20 

(fig. 38). 
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Figure 38 

Diagram of the graphic styles used 

 

Based on these types of lines, I designed twenty-two tables of variants of the warrior figure, for a total 

of 220 graphic schemes. Here are three example tables (fig. 39). 
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Figure 39    Examples of variants of the warrior figure from the temple of Athena Afaia in Aegina. 
 

Some of the patterns considered most interesting have been replicated in a series of engravings, in 

which the three-dimensionality of the figures is started to be assessed (fig. 40). 

 

 
Figure 40  Eight variants of the warrior from Aegina (linocuts). 

The next step involves translating the drawings into as many small-scale sculptural models and 

sketches. 

 

It is very important to underline that what I have explained does not concern a theory of drawing or 

styles. What I have described is rather an interpretation, among many possible, of the sensations that I 

experience in observing, drawing or sculpting a human form. 

I will try to visualize some of these perceptions, which are activated from the first eye contact with a 

figure. I will take the warrior from Aegina once again as an example. The order in which these 

perceptions are listed is random, because they are all interacting and simultaneous. 

 

The structural tension of the lower torso curve is felt (fig. 41). This curve originates at the point of 

contact of the basin with the ground, where the central part of the figure weights. The weight of the 

upper part of the figure is distributed on the lower arch of the chest. It reaches the shoulder, where it 

stops; part of the weight is held here, another part changes direction, goes down the arm and unloads 

to the ground. 
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Figure 41 

 

The static of the body that weighs on the ground is perceived as a series of vectors with intensity and 

direction, which measure the force with which the volumes and weights are embedded (fig. 42). The 

geometric results of the forces involved are changeable, following different possible analyses of the 

body. The curvilinear complexity of anatomy is translated into the straight lines of the vectors. 

Figure 42 

 

The curves of the figure are evaluated (fig. 43). At the same time, linear reductions of these curves are 

imagined, both in terms of secant or tangent lines (the derivative, fig. 44), and in terms of reduction to 

rectangular blocks of various approximations (the integral, fig. 45). 

Figure 43 
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 Figure 44 

 Figure 45 

 

The geometric reduction of the main anatomical volumes is also felt in terms of oscillation of the 

blocks between square and rounded shapes (fig. 46). In our game of mathematical allusions I remember 

how it is possible, by increasing the exponent of the formulas for the circle and the ellipse, to move to 

the square and the rectangle (see note 18, figure B). 

Figure 46 

 

The different parts of the figure are subjected to rotations and translations, which determine new 

organizations and joints of the body (fig. 47). A possible analogy is with the mathematical concept of 

symmetry of figures, although here released from the rigorous laws that define it21.  
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Figure 47 

 

The action of moving and reorganizing the different parts of the figure is more adequately connected to 

the concept of graph, as we have already seen. The body is analyzed, in terms of numerous equivalent 

graphs, with the reduction of volumes to variously connectable areas or points (fig. 48). 

Figure 48 

 

The structure of the body is constantly changing. It appears to deform continuously, following the 

changing coordinates of different grids, orthogonal or curved (fig. 49). The alternation between 

orthogonal cartesian coordinates and curvilinear coordinates22 is yet another appearance of the dialectic 

between straight and curved lines. 

Figure 49 

 

A particular mathematical case of relationship between curved line and straight line is given by sinuous 

curved waves whose progressive sum tends to draw a square wave (see note 18, figure D), (fig. 50). 

Also this alternation of curved and square rhythms is present, in artistic form, among the sensations 

with which the figure to be represented is evaluated. 
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Figure 50 

 

We could go on. But I trust that these quick hints are enough to indicate the dynamic complex of 

sensations that an artist feels in observing and manipulating a human body with his own imagination 

(fig 51). 

Figura 51 

 

A set of sensations that represents for me that physical and intellectual experience that I call sculpture. 

 

In conclusion 
	
I don't know where this research will lead. Nor if it will be useful for my artistic production. Maybe to 

progress I will have to abandon precisely those rules that I am now imagining. I am starting to look for 

inspiration in other areas of study, besides mathematics. The risk of misunderstanding the meaning of 

disciplines that I don't know is very high. 

If I accept this risk, it is because I sincerely believe in what an ancient Roman playwright, Terenzio (190 

BC - 159 BC) wrote: I am a man, nothing that is human I consider foreign to me23. Art cannot simply 

study itself. Art is a window from which to observe the entire universe. 

 

And just from the exploration of the universe I want to take one last example of style (fig. 52). The 

1972 Pioneer 10 and 1973 Pioneer 11 spacecrafts were the first human-built objects to achieve escape 
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velocity from the solar system. Two plaques were placed on board featuring a pictorial message 

showing, among the other things, two human figures. The style of figures is naturalistic and classical. 

The S.E.T.I. (Search for Extra-terrestrial Intelligence) is the most famous scientific program for the 

research of extra-terrestrial civilizations. As part of this program, a radio message was launched in 1974 

with the hope that it could one day be collected. The message contained, among other things, the image 

of a human being. The binary structure of the radio telescope message has implied that the image we 

sent to other civilizations has that geometric style that has always alternated with the naturalistic and 

organic vision of the body. 

Two messages to the universe and two styles, the organic one and the geometric one. 

 

 
Figure 52  
On the left, human figures of the pictorial message on board the Pioneer 10 and Pionerr 11 spacecrafts; in the center, the 
human figure of the Arecibo radio message; on the right, the Vitruvian man by Leonardo da Vinci, Cabinet of Drawings 
and Prints of the Accademia Galleries of Venice, 1490. 
 

The most famous human image is probably that of Leonardo da Vinci's Vitruvian man. However 

Leonardo himself indicated the indissoluble link between geometry and naturalism, inscribing his man 

in a square and in a circle; that is, the two complementary extremes, straight and curved, of the line (fig 

53). 

 
Figure 53 

The organic human figure (in the center) oscillating between the right and curved extremes of abstraction. 
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To understand more and see better, each of us needs the ideas and help of others. It is a help that I ask 

my students and colleagues in Florence every day; and it is a help that I ask you too. I have only one 

regret, that of not being able to seek advice from a teacher who, I am sure, could guide me with 

confidence (fig. 54). 

 

Figure 54 

Luca Viviani with a portrait of Silpa Bhirasri (Corrado Feroci) by Mesiem Yip-In-Tsoi. 
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Notes 
	

1 In Physics, for example, there are invariant formal laws from which derives the conservation of 
physical quantities which ensure the symmetry between different states of a physical system. 
2 The question of the relationship between tactile and visual experience is already contained in the 
famous Question of Molyneux of 1688. Berkeley (1685-1753) suggested that the Euclidean space was 
connected to the tactile experience and the perspective space to the visual experience. The discussion 
spread to various research fields and expanded to the theme of the relationship between visual 
experience and motor experience. Husserl (1859-1938) comes to wonder if even non-intuitive spaces, 
such as those of non-Euclidean geometries, can be rooted in the experiences of the body. 
3  We refer to the Greek etymology of the term, "stammering", to indicate an incomprehensible 
language and therefore a speaker who belongs to a culture different from his own. 
4 The original statue, by Bertel Thorvaldsen (1770-1844), is kept in the Louvre Museum. 
5 Among these, the loss of the original coloring and the production, first of the Roman age and then of 
the modern era, of countless white copies in marble and plaster. It is on these old white copies that in 
the eighteenth century the neoclassical ideal of antiquity was formed.   
6 Caused by historical and cultural factors such as the spread of historicism, romantic culture and 
modern admiration for the unfinished. 
7 The analysis is by the archaeologist and art historian Ranuccio Bianchi Bandinelli (1900 - 1975), in his 
volume Organicity and Abstraction, from 1956. 
8  Regarding the history of ancient art, just think of the work of authors such as Alois Riegl and 
Heinrich Wölfflin, who - criticizing the evolutionary model that placed the classic style at the height of 
the development of ancient art - brought historical attention to productions hitherto neglected, such as 
Roman provincial art or late - ancient art. 
9 Paraphrase here a concept by Henri Focillon (1881 - 1943). 
10  See for example Linda Dalrymple, The Fourth Dimension and Non-Euclidean Geometry in Modern Art, 
Princeton University Press, 1983; updated edition MIT Press, 2013. 
11 Galileo Galilei in a letter to Lodovico Cigoli, dated June 26, 1612, in which he expressed his opinion 
regarding the comparison between painting and sculpture. Although some doubts have been raised 
about the autographed authenticity of the letter. 
12 A dimension, like length, can be expressed by going beyond the space in which it is immersed. 
13 «Ignoranti quem portum petat nullus suus ventus est». Lucio Anneo Seneca, lettera 71,3. 
14 The reference is to the two incompleteness theorems proved by Kurt Gödel in 1931. 
15 Lynn Gamwell, Mathematics + Art. A Cultural History, Princeton University Press, 2016. 
16 Gyorgy Kepes(1956), The New Landscape in Art and Science, ed. Paul Theobald, Chicago 1963. 
17 It is shown that the answer to the question is positive only if the path (graph) has 0 or 2 vertices of 
odd degree (by degree or order we mean the number of edges converging to the vertex). 0 or 2 vertices of 
odd degree indicate respectively a closed path (ie in the historical case entering and leaving the same 
bridge) or open (entering from one bridge and leaving another). Incidentally, the particular case of 
Königsberg had no solution, counting 4 vertices of odd degree. 
18 Some graphic examples: a circle is conceivable as a polygon with an increasing number of sides, 
tending to be infinite (A); as the exponent increases, the equations of the circle or ellipse tend 
respectively to the square and the rectangle (B). A hyperbolic paraboloid is a curved surface that can be 
obtained by using straight lines (C). From a topological point of view, a cube and a sphere are 
equivalent. In the Fourier analysis of a periodic function, an increasing sum of sinous curves (sine and 
cosine) progressively approximates a square curve (D). 



	 34	

	

 
 
19  The formal variants and the operations of decomposition and recomposition of the anatomical 
volumes can obviously be investigated through other suggestions. I remember, for example, the 
relationship between curvilinear and angular as an expression of the organic-inorganic couple (Alois 
Riegl), or the dreamlike manipulation of sensory perceptions (Sigmund Freud). 
20 I remember for example the table created by Kasimir Malevič in which, inspired by the microscopy 
of biological sciences, he collected color and shape of the "germs" of some modern artistic styles. 
 

 
 
21 Symmetry studies transformations, such as rotations or reflections, which leave the figure unchanged, 
even if its points may all have moved. 
22  In mathematics, curvilinear coordinates are used when moving from a flat surface to a curved 
surface. Coordinates always uniquely identify points, but metric varies from region to region. 
23 “Homo sum, humani nihil a me alienum puto”, Publio Terenzio Afro, Heautontimorumenos, v. 77. 


