
    ISSN 2533-2899 171

15 / 2024    

Landscape Features in Italian-style Gardens: Machine 
Learning and Computer Vision for Symmetry Detection
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Introduction: the characters of the Italian-style garden

The Italian Renaissance garden or even more simply the 
Italian garden, can be considered as the climax phase of the 
conceptual evolution and also of the agronomic technique 
of garden art. The emblematic image of the Italian garden 
is composed of formal geometries and symmetries created 
in the search for balance between paths and lowerbeds 
traced on the ground by realizing hedge borders, artistic 
trees, espaliers, and vine arbors, often accompanied by fi-
shponds or scenic mechanisms such as games, fountains, or 
water clocks. Although the formal codification of the Italian 
garden is chronologically identified with Renaissance Italy, 
many of its precursor features can be found in the courtly 
period of 12th-century France, and almost simultaneously 
in the rediscovery of the Italian country villa. A number of 

alternative, secular and courtly visions of the garden, or 
verger in the French language, can be traced in medieval 
France, which are significantly detached from the culture 
of monastic gardens [Tosco 2018] deeply oriented more 
to productive-botanical purposes, developed on large lan-
ded estates and mostly resembling from farms [Germano 
2022]. In literature, too, it is possible to trace an obvious 
reference to images and spaces, among which is the garden 
invested with new functions and values. The French term 
verger derives from the Latin word viridarium, meaning a 
place of love, pleasure, adventure, rich in symbols even of a 
magical character, in which amazing events can take place, 
enriched with fragrant flowers, gushes, trees rich in fruit 
[Kibler 1992]. For example, in the 12th-century tale Conte 
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Fig. 1. Master plan for the park of the Château de Belletre in Normandy 
[Mosser, Teyssot 1999, p. 12].

de Floire et Blanchefleur, attributed to Robert d’Orbigny, 
a significant account of this period and of the garden is de-
picted, in which the vicissitudes of two lovers are narrated, 
occurring within the setting of three vergers: the first rela-
ted to the first and youthful falling in love, the second the 
site of the deception and alleged death of the beloved, and 
the third with explicit references to the garden of the Emir 
of Babylon, exotic and distant, where the happy ending of 
the story finally takes place [Tosco 2018]. The functional 
and spatial organization of the late medieval aristocratic 
garden is enriched by the presence of the park, understood 
as an enclosed, forested area (from foris, a term originated 
precisely in this period to indicate areas outside the inha-
bited area), of considerable size, reserved for hunting pur-
poses as a social and recreational activity for the wealthy 
aristocracy, adjacent to the castle or villa (fig. 1).
At the turn of the thirteenth and fourteenth centuries the 
spread of the neologism ‘park’ spread with pandemic cha-
racter throughout Europe, and documentary sources indi-
cate their creation mainly in France and England but also in 
northern Italy, for example with the ‘barcho’ of the castle 
of Pavia created by the Visconti after the conquest of the 
city in 1359 [Azzi Visentini 2004]. In parallel with the incre-
asingly complex and elegant development of the courtly 
garden, which continued to have in the French aristocratic 
milieu its gravitational cultural centre, in Italian cultural cir-
cles a fascination for the country ‘life’, a metaphor of rest, 
refuge and virtue, flourished again [Sberlati 2004], not only 
in aristocratic circles, but also among intellectuals and more 
cultured landowners. In view of the mild Mediterranean cli-
mate, the beauty of the places, it cannot be surprising that 
Italy established itself early on as the epicentre of this phe-
nomenon, which is reflected in the most significant agro-
nomic treatise of the time, the Opus ruralium commodorum 
(fig. 2), consisting of twelve volumes compiled by Pietro de’ 
Crescenzi between 1304 and 1309 [Savastano et al. 1922]. 
The treatise, which takes the form of a kind of manual of 
agronomy, in addition to discussing fishing, oenology, ani-
mal diseases, techniques of crop rotation and alternation, 
and generally the management of the farm, examines in 
Book VIII the study of the garden as a space of recreation 
and well-being for the owner [Sansovino 1522]. In more 
detail, a kind of taxonomy of the garden is illustrated ac-
cording to the economic and social level of the owner: 
the simplest, belonging to the lower classes of small size, 
usually square in shape, with a herbarium and an orchard; 
a more complex garden typical of middle class landowners, 
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Fig. 2. Summary and Chapter One of the Opus ruralium commodorum of 
Crescentino translated for Sansovino [1522].

[Frati 2015], separated from the residence and bordered 
along the long sides by two parallel pergolas on which rows 
of vines develop and in the centre a checkerboard of squa-
re-shaped flowerbeds. The oldest depiction of this layout 
dates to the late 16th century and is contained in the lunet-
tes of Flemish painter Giusto Utens [Agostini 2011]. The 
well-established characters of the garden-model, with the 
presence of the plant, hydraulic, architectural and landscape 
elements considered obligatory according to the canons of 
the period are found in Alberti, who dictates certain rules 
for their arrangement: the presence of box hedges, pertica-
tes that will allow people to enjoy both sun and shade, the 
arrangement of laurels, cedars, junipers arranged according 
to geometric figures at equal distances and with mutually 
corresponding angles (fig. 4) or as it was customary to say 
at the time quinunx [Tosco 2018]. Through the work of 
Giovanni, Cosimo’s second son, the first intervention of a 
bucolic villa was realized, breaking away from the previous 
castellan characters. Its location was determined exclusi-
vely by landscape needs; the villa and the attached garden 
were, in fact, built on the side of the hill overlooking the 
city of Florence, and major terracing works were carried 
out for this purpose. The Fiesole garden is presented ac-
cording to Cecil Pinsent’s 1915 arrangement, and as with 
most cases few elements have survived to the present day 
that can suggest what the exact ornamental architectural 
arrangement was in the fifteenth century. Perhaps the most 
innovative character can be traced in the creation of two 
terraces or, rather, hanging gardens, immediately adjacent 
to the building, on the hillside designed in such a way as to 
‘open up’ to the valley below [Frommel 2006].The con-
templation of the panorama is a theme that becomes more 
and more intimately linked to the garden, and the arrange-
ment on terraces in hilly areas or otherwise characterized 
by pronounced morphology turns out to be an increasingly 
recurrent feature of the period. The explosiveness of the 
magnificence of the art of the Italian garden grows rapidly, 
but unfortunately some of these jewels of the Italian land-
scape are permanently lost, such as the residence of Pog-
gioreale (fig. 4), the realization of which is due to Alfonso 
d’Aragona, Duke of Calabria and legitimate successor to 
the throne of Naples. The design by Giuliano da Maiano 
with the participation of Fra’ Giocondo and Francesco di 
Giorgio included an arrangement of gardens that develo-
ped from the sides of the villa on terraces. In front of the 
villa there was a cruciform garden in axis with the entrance 
that was populated by orange trees and other fruit plants 

characterized by some architectural ornamental structures, 
still quite simple such as pergolas and pavilions; finally, a 
more complex level belonging to the higher classes usual-
ly surrounded by a wall, containing diversified spaces and 
functions, such as orchards, nurseries and fishponds, water 
features, wooded areas populated with animals, and even 
a palatium made of wooden materials and plant weavin-
gs. The historical geographic region of Etruria or, rather, 
the whole of Tuscany, long regarded as the most delightful 
area in the whole of Italy, becomes the setting for several 
of Boccaccio’s works, including the Decameron in which 
the company of boys gather inside a ‘magical verziere’, to 
dance, sing, tell tales and live happily [Kern 1951; Usher 
1989]. The Tuscan landscape exalted in Florentine hu-
manism found in the Medici family the instrument for its 
consecration, beginning with Cosimo the Elder with the 
arrangement of the Mugello estates, particularly in the villas 
of Careggi, Cafaggiolo and Trebbio, probably under the 
direction of Michelozzo. They probably all had horti within 
which the patron hosted parties and delighted in a serene 
setting; however, establishing the exact ornamental arran-
gement of the garden in Cosimo’s time remains a problem 
due to the scarcity of documentary sources [Tosco 2018]. 
Probably the gardens that have most consistently preserved 
the original characters are those of the Tenuta del Trebbio 
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Fig. 3. Etching/pulley of the Gardens of Tivoli by Etienne Du Pérac in 1573 
[Mosser, Teyssot 1999, p. 49].

Fig. 4. Planimetry of the Villa di Poggioreale attributed to Carlo Vanvitielli, 
Collection of Lord Bute, Victoria & Albert Museum, London. 

with a fountain in the center. Moving towards the valley, 
one encountered an enclosure wall in which wind win-
dows opened, allowing contemplation of the view. On the 
side ran a large fishpond divided into rectangular pools and 
traversed by walkways with platforms and water features, 
all around wide green spaces were designated for ball ga-
mes. The expertly manicured green layout was enriched 
by inflorescences with artistic pruning, statues and precious 
marbles [Frommel 1994]. Thus, the garden of Poggioreale 
was no longer configured as an appendage of the villa, but 
rather constituted its environment of equal dignity coordi-
nated and consistent with the architectural structure whe-
re each element, its arrangement in space was taken care 
of to ensure the well-being of the Aragonese court [Tosco 
2018].Thus, it can be concluded that in sixteenth-century 
Italy, art in garden composition reached such a high level 
that French supremacy in this field, recognized until the late 
Middle Ages, is countered by the emergence even interna-
tionally of what is still codified as the Italian garden.

Symmetries and architecture

The relationship between mathematics and architecture 
has probably always existed, at least for as long as archi-
tecture has existed [Salvadori 2015]; from the simplest 
applications to define lengths, surfaces or volumes to the 
most complex ones in structural calculations, the ma-
thematical tool has always provided help to improve the 
latu sensu quality of the man-made landscape [Mehaffy 
2020], with an intense production of theories, propor-
tions, scales, models [Padovan 2002]. Although the pos-
sibility of ‘enhancing’ aesthetics is sometimes regarded by 
many architects and designers as a mere matter of purely 
subjective taste, related to one’s individual aesthetic goals 
[Taylor 1994], several researches have already demon-
strated the relationship between environmental quality 
and psycho-physical benefits for people [Cold 1998; Van 
den Berg 2003]; however, what is still not well understo-
od concerns the form these environments must take to 
produce well-being [Mehaffy 2020]. For example, Dosen 
et al. [2013], evaluating the hypothesis that certain ge-
ometric forms of architecture may influence well-being 
but also the individual’s preference system seek to de-
velop an appropriate mathematical conceptual apparatus 
to evaluate human perceptual responses to space. Again 
Hagerhall et al. [2004], investigate the fractal geometry 
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of natural environments discovering that there is a rela-
tionship between preference and fractal geometry and its 
size, suggesting that the latter may provide an explana-
tion for the preference-nature connection. Interestingly, 
it can also be noted that the historical theme of sym-
metries, which in architecture has always been a defining 
element in any period and geographical context: from 
prehistory [Hodgson 2011], to the complex structures of 
ancient Egypt [Rossi 2004], to the architecture of ancient 
Rome’s theaters and Vitruvius’ De Architectura [Amadei 

2015], via Asian, Indian architecture, and pre-Columbian 
art [Salvadori 2015], has not received adequate attention 
regarding its implications on the sphere of psychological 
well-being and individual preferences [Mehaffy 2020]. In 
landscape and garden architecture, the principles of or-
der, symmetry, and balance find in axis control (fig. 5) a 
widely used technique [Eckbo 1964], which has evolved 
over time to become a kind of “toolbox” and which has 
allowed the Italian garden to evolve in its maturation pro-
cess from a simple structure to a complex one, from an 

Fig. 5. Master Plan of Villa Lante (left) and Villa d’Este (right) reproduced by Nieuwlandt, W. and the New York Botanical Garden with garden axes highlighted 
[Hu 2004, p. 82].
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isolated element to a system integrated with the land 
and its surroundings [Hu 2024]. In mathematics, the 
term symmetry is used to refer to the invariance of an 
object with respect to one of its geometric transforma-
tions such as reflection, rotation, translation or scale va-
riance [Weyl 2015]. Formally, two objects A and B that 
belong to the same space S can be said to be symmetric 
if there exists a transformation T such that B=T(A) [Mi-
tra, Pauly 2008]. Reflected or ‘mirror’ symmetry turns 
out to be the most intuitive type in which any geometric 
configuration is reflected with respect to an axis. In this 
case it is used to say that A is the mirror image of B. In 
rotation symmetry, the geometric configuration is said 
to be such if it rotates about a point; there are nume-
rous examples of this class, such as the iris of the eye, 
or a balloon in which its final shape is the result of the 
symmetry of the pressures of the gas it contains [Mehaf-
fy 2020]. A translation exists if there is a corresponden-
ce between shapes that are not otherwise symmetrical 
with respect to an axis, such as may be the repetition 
of a pattern or frieze (fig. 6). Symmetries by variance 
of scale are similar to translational but occur when the 
transformation T occurs with respect to the size of the 
object, a very common example being fractal shapes. 
One should add an additional type, which actually can-
not be considered a class in the strict sense as in the 
previous cases, represented by ‘breaks’ in symmetries, 
which occur when there is a perturbation of the sym-
metric rule. The latter is currently attracting a great deal 
of research attention to explain the formation of certain 
biological structures [Isaeva 2012], just as it has already 
been shown to have several applications in physics and 
cosmology [Weinberg 1979; Albrecht, Steinhardt 1982].

Machine learning per la simmetry detection

The environment in which we live or, rather, the events 
that unfold in it and that we perceive are often the result 
of multiple combinations between classes of symmetry 
[Park et al. 2008]. Usually, the human being’s brain is 
extremely adept at detecting them almost instinctively 
[Conners 1989; Tyler 2003], conversely, the application 
of the computer for this purpose still presents some 
adaptability challenges especially considering that geome-
tric objects or at any rate the elements of this universe 
can be considered to be practically infinite continuous 

Fig. 6. Schematic examples of reflexive symmetry (top), translative (middle), 
rotational (bottom) (author’s elaboration).
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variables, whereas computers process finite arithmetic 
elements. In addition, one must consider that geometries 
with respect to which one wants to determine the exi-
stence of one or more symmetrical rules between their 
parts may be stored in different formats such as raster 
images, vector images, scanner acquisition result, which 
inevitably require different procedures and algorithms 
[Mehaffy 2020].The environment in which we live or, ra-
ther, the events that unfold in it and that we perceive are 
often the result of multiple combinations between clas-
ses of symmetry [Park et al. 2008]. Usually, the human 
being’s brain is extremely adept at detecting them almost 
instinctively [Conners 1989; Tyler 2003], conversely, the 
application of the computer for this purpose still pre-
sents some adaptability challenges especially considering 
that geometric objects or at any rate the elements of 
this universe can be considered to be practically infinite 
continuous variables, whereas computers process finite 
arithmetic elements. In addition, one must consider that 
geometries with respect to which one wants to deter-
mine the existence of one or more symmetrical rules 
between their parts may be stored in different formats 
such as raster images, vector images, scanner acquisition 
result, which inevitably require different procedures and 
algorithms [Mehaffy 2020]. The development of symme-
try detection algorithms has a long history in computer 
vision, even it is possible to date the first attempt to de-
tect bilateral reflection symmetry before computer vision 
itself [Park et al. 2008]. Although, as seen, the classes of 
symmetry are diverse, the detection of bilateral reflection 
symmetry or more simply mirror symmetry and its obli-
que version has dominated the attention of researchers 
for several decades [Davis 1977; Kanade 1981; Gauch,  
Pizer 1993; Lei, Wong 1999], while it is only in recent 
years that there has been an intensification of research 
into the detection of other classes of symmetry [Hays 
et al. 2006; Podolak 2006; Prasad, Davis 2005]. Obviou-
sly, each research tries to demonstrate the potential of 
a specific strategy with some experimental results [Park 
et al. 2008], however, systematic comparison among all 
of them, perhaps through a standard set of objects or 
images, remains at present still limited [Žalik et al. 2022]. 
Some examples, however, can be found in Xiao and Wu 
[2007]; who develop an overview of symmetry detection 
algorithms for raster images; or, in Mitra et al. [2013]; 
they show the results of a comparison between algo-
rithms for evaluating reflected symmetry in 3D objects; 

finally, Bartolucci et al. [2018]; they compared different 
methods applicable to biomedical spatial data. The algori-
thms just described, are certainly effective but still present 
two types of problems: the first is the specificity of their 
application, as indicated some are designed to evaluate 
a particular class of symmetry, the second concerns the 
inherent computer complexity of the tool or the need to 
resort to a specific software for its execution, often pro-
prietary, and not opensource with inevitable limitations 
with respect to a possible customization of the tool. In 
addition, referring to the object of this research, it should 
be considered that very often the documentary source 
of the garden is very often a pictorial representation or 
woodcut that has inevitably undergone degradation over 
time, or the morphology of the land may have been 
altered over the centuries, and therefore one cannot 
proceed by applying current technologies for high-preci-
sion surveying. In view of these issues and especially the 
special nature of the research object, it was decided to 
adopt a method with greater adaptability, which is free 
and opensource and also more intuitive than many of the 
previously stated solutions. Summarizing it in a few lines 
before going into the details of the code: having acquired 
a raster source, and denoting it as set Z, one identifies or 
selects within it a portion that one can denote as object 
A, obviously such that A   Z, and of which you want to 
search for a transform of it T(A). The portion may, for 
example, be a hedge maze, a peach orchard, an arbor, or 
more; of this one calculates the transform by rotating or 
reflecting it and obtaining B=T(A). Finally, you query the 
computer by asking it to look for the transform B=T(A) 
within the set Z. If successful, then:

that is, if the portion B exists and is contained within the 
set Z, then B is the transform of A within Z; therefore, A 
and B are mutually symmetrical portions of Z; otherwise:

that is, the impossibility of determining the existence of 
the B transform within Z will imply that A and B are not 
mutually symmetric portions of Z. The problem inevitably 
arises of how to teach the computer to find the object 
B=T(A) inside Z. The solution proposed in this research 
is to teach the computer to play a kind of jigsaw puzzle, 
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teaching it the basic cognitive processes used by people to 
identify one piece of an image among a hundred, a thou-
sand, and more elements and figure out its correct position 
within the overall image. To illustrate the solution, take as 
a purely explanatory example the image that follows (fig. 
7) and from which four tiles were obtained, stacked on 
the right. Trying to play around, we can assume that the 
totally gray piece, the first one starting from the bottom 
definitely belongs to the sky, however being able to locate 
its exact position in the image is impossible, any part of 
the sky would do, the second dowel from the bottom we 
can attribute to the top of the building, neither lower nor 
higher, thus there is a vertical constraint but no horizontal 
one, in fact any translation along this direction would be 
considered valid (limited to the building), instead for the 
third and fourth dowels it is possible to identify precisely 
their origin position in the image. In this case, therefore, it 
can be guessed that the discriminator for determining the 
position of the tessellation within the image is the pre-
sence of a strategic information graphic element: the cor-
ners. So to answer the initial question, one must teach the 
computer to recognize the angles within an image and in 
the portions, between which one wants to ascertain the 
existence of one or more symmetrical rules. In 1988, Chris 
Harris and Mike Stephens [1988], developed an algorithm 
that from a gray-scale transformed image electronically ac-
quired in matrix form (in fact, a raster is already a matrix) 
allows angles to be determined by maximizing the fun-
ction that evaluates the difference in pixel intensities in all 

Fig. 8. Application of the Harris and Stephens algorithm, in the small image 
above a 16th century watercolour depicting a flower bed [Mosser, Teyssot 
1999, p. 79], in the enlarged image the result of korner detection with blue 
pixels (author’s elaboration).

Fig. 7. Illustrative example of the methodology depicting Palazzo Venezia in 
Rome (source: https://turismoroma.it/it/luoghi/palazzo-di-venezia).
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Fig. 9. The plan of the Palazzo Farnese gardens used as a case study on 
which two portions ‘A’ and ‘C’ are highlighted for the algorithm test [Mosser, 
Teyssot 1999, p. 27].

directions. The algorithm can be implemented within the 
Python programming environment, using the Open Sour-
ce Computer Vision Library [1] (fig. 8). Harris’s algorithm 
has problems and is ineffective when changing the image 
display scale. Continuing developments in computer vision 
and particularly in korner detection have allowed these dif-
ficulties to be overcome by providing a more performan-
ce-oriented toolset. For example, Lowe [2004] developed 
an applicable Scale Invariant Feature Transform (SIFT) al-
gorithm, which was further improved by Bay et al. [2006], 
in terms of computational speed with the Speeded-Up 
Robust Features (SURF). Finally, the latest evolution is due 
to Rublee et al. [2011] with ORB (Oriented FAST and 
Rotated BRIEF), which is a more ‘open’ solution in terms 
of code accessibility than the previous two solutions. Sub-
sequent to corner recognition, algorithms belonging to the 
family of enhanced ‘Brute-Force Matchers’ can be used to 
verify the existence of the B=T(A) transform within the 
Z-set, enabling them to operate on large datasets, such 
as FLANN (Fast Library for Approximate Nearest Neigh-
bors), which conceptually can be explained as a solution 
that verifies and identifies the presence of corners in the 
Z-set, in the A-portion and in the B=T(A) transform, exa-
mines their distribution, and ‘figures out’ whether a given 
corner present in the transform also exists in the Z-set 
[Noble 2016; Muja, Lowe 2009].

Experimentation and results

The application of the algorithmic procedures illustrated in 
the previous paragraph was implemented by choosing as 
a case study a planimetry of the gardens of Palazzo Farne-
se found in Mosser and Teyssot [1999], at page 27. The 
image was deliberately acquired with a non-professional 
camera characterized by low resolution and without the 
aid of corrective filters or other mechanical zenithal sel-
f-leveling devices. The idea behind this particular choice 
is to test the korner and image detection algorithms on 
low quality, blurry images acquired from documentary 
sources that perhaps over time have also undergone phy-
sical deterioration of the paper support with consequent 
deformation of the image itself; in practice, the choice was 
made to simulate difficult operating conditions that might 
arise when operating on representations, even pictorial 
ones such as those described in the preceding paragraphs. 
Having then defined the case study (fig. 9), two portions 
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In the first part of the script, through the first three lines 
of code we import three libraries that are not originally 
present within Python and they are respectively ‘Numpy’’ 
[2] which allows the management and advanced analy-
sis on multidimensional matrices, such as a raster image 
that is nothing but a two-dimensional matrix; the library 
‘OpenCV’ which as already indicated is the basis of many 
Computer Vision and Image Detection solutions, and final-
ly the library ‘Matplotlib’ [3] which allows the creation and 
visualization of interactive graphs and animations within 
Python. Immediately afterwards and almost at the close of 
the code, two counters e1 and e2 were inserted, respecti-
vely, which allow to calculate the time (e2-e1), expressed 
in seconds, taken to execute the script between the two 
counters; this expedient was made in anticipation of a de-
velopment of the research also directed to the quantitati-
ve evaluation of the performance of the different solutions 
that can be developed and implemented. Thus, analyzing 
the operation of the script between the two counters, 
we immediately find two lines that create the variables 
img1 and img2 within which will be stored, respectively, 
the portions of the image to be searched (#queryImage) 
and the base within which to search (#trainImage). In the 
following lines, we first start the SIFT algorithm for de-
termining the kornerpoints in the two previously stored 
images and then save the result of this analysis within two 
new variables called kp1 and kp2 respectively. This result 
is then passed to FLANN’s algorithm, which, as mentioned 
earlier, allows the comparison and merging of similar kor-
nerpoints between the images being compared. The result 
is conditional on reaching a certain quantitative standard, 
which can be modified through subsequent lines of code. 
For a precise and detailed explication of how both SIFT 
and FLANN work, see the extensive OpenCV library do-
cumentation that is available online. The overall result is 
stored within a new variable img3 that will contain the two 
images, the kornerpoints and the union of those determi-
ned to be coincident via line segments (flags). The final re-
sult is immediately available and displayed within a window 
created with the last line of code (‘plt.imshow’). In the re-
sults obtained, the kornerpoints are represented by small 
red-colored circles in both comparison images, while the 
flags joining them are green-colored line segments. The 
execution of the code was repeated for all the previously 
indicated case histories, allowing us to observe and evalua-
te the script’s ability for image recognition under different 
conditions, from simple reflection, to reflection-rotation, 

of the image indicated by two blue dashed rectangles and 
named A and C respectively were selected within it. Of 
these two portions, the respective reflexive and rotational 
symmetries were processed, and in addition, to test the 
algorithmic recognition capability, they were scaled and in-
tentionally deformed. More specifically, portion A was first 
reflected and scaled to twice the scale ratio of the original 
and then rotated 90 degrees. Portion C was first reflected 
and then successively deformed by stretching it along the 
Y-direction by a percentage of 10%, 20%, 30% and finally 
40% from the originally acquired dimensions. Following the 
determination of the respective A and C transforms, we 
first applied the SIFT algorithm for determining the kor-
nerpoints and then the FLANN algorithm whose task is 
to compare them and through this step recognize the exi-
stence of one image within another. The complete code 
is given below (fig. 10), and a more detailed explication of 
it is given later. 

Fig. 10. The scirpt in Python incorporating the SIFT and FLANN algorithms for 
kornerpoint detection in the case study (author’s code compilation). 
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Fig. 11. Top: recognition of the A portion reflected (left) and reflected-rotated 
(right); bottom: recognition of the C portion reflected and deformed by 10% 
(left), and 20% (right) (author’s elaboration).

Fig. 12. At the top of the small figure is the recognition of the C portion 
reflected and deformed by 30%, and of which an enlargement can be 
appreciated; at the bottom is the recognition, again of the C portion 
reflected, by 30% and rotated by an angle of 45° (author’s elaboration).
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[2] https://matplotlib.org/.
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to intentional image distortion. The outcomes are shown 
in the following two images and then commented on. In 
the first two computations (fig. 11), one can immediately 
see the high effectiveness of the script if the portions to be 
recognized are only reflected but also reflected and rota-
ted; in fact, one can observe the dense and thick cloud of 
green links that connect the image to be searched within 
the overall floor plan. Applying the script in the search for 
the C portion that was first reflected and then deformed 
along the Y-axis from 10% to 40%, it can be observed (fig. 
11) how its recognition ability tends to be reduced, but 
still with a high numerosity of green flags. By raising the 
degree of deformation to the threshold of 30 percent, the 
reduction in the script’s recognition ability is evident; the 
density of green flags is significantly lower (fig. 12), and 
then is further reduced if the portion is reflected, defor-
med and also rotated.  The script’s recognition capability 
is totally nullified by reaching the 40% deformation thre-
shold, in other words, the code being unable to recognize 
any coincidence between the korners of the compared 
images, suggests that in this particular situation the C por-
tion and its transform C=T(D) (reflected and deformed 
along a single direction by as much as 40%) would not be 
symmetrical.    

Conclusions

In the research, the possibility of using some automated 
algorithms belonging to the branch of Image Detection 
and Computer Vision was tested and evaluated to instruct 
the computer in recognizing the symmetries existing in 
the typical spatial distribution of an Italian garden. Starting 
from an evolutionary historical analysis of the characters 
and events that stimulated and influenced the birth of the 
Italian garden, a number of documentary sources were 
identified that indicate how a large representation of the-

se gardens has unfortunately been lost over the centuries, 
and the remainder have often been affected by revisiting, 
in some cases quite recently. Thus it has been ascertained 
that very often the only evidence of these treasures now 
lost or altered from the initial plans is found in artistic illu-
strations or very old documents that may have deteriora-
ted, discolored, distorted or otherwise over time. For this 
reason, it was chosen to develop an algorithm and test 
its effectiveness under different conditions to understand 
its applicability but more importantly its limitations. The 
chosen case study shows the typical characters of the Ita-
lian garden and therefore, by definition symmetrical in the 
elements that compose it, but this was not the objective 
of the research, i.e. to demonstrate the existence of sym-
metries, as much as, if anything, to understand whether 
the proposed methodology was effective in teaching the 
computer to recognize these relationships allowing the 
experiment to be replicated in the future in more com-
plex and less certain situations. As the results show, the 
outcome of the experiment can be considered successful 
within certain operational limits. Subsequent developmen-
ts are already pointing in several directions: understanding 
and comparing the effectiveness and efficiency of the dif-
ferent algorithms with respect to a casuistry of potential 
case studies that is much broader than could be discussed 
in a single research study, census and categorize precisely 
the variety of case studies that could be presented and 
that would be used as a standard library for performance 
comparisons between algorithms, instruct the computer 
to recognize and distinguish within the representations 
the typical elements of the Italian garden, (hedges, tree-li-
ned avenues, peach orchards, etc.) through other com-
puter vision algorithms that are actually more frequently 
used in medical diagnostics through imaging. Initial results, 
which will be published in future research, seem to sug-
gest the research direction can be considered as fertile 
and promising in results.
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