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Abstract. “2000 eyes” is an artwork made for the Gran Teatro La Fenice di
Venezia. It is a handmade spherical perspective drawn from observation in
equirectangular projection, on the occasion of the special setup “Chiglia” (keel)
designed during the Covid-19 Pandemic. This experimental project aims at testing
practices and techniques to create gigapixel hand-drawn panoramic views of com-
plex environments from observation and showing how the use of 360° drawings
may enhance the perception of artworks and spaces, adding value to the visitor’s
experience. The original panoramic drawing and its interactive 360° version are
currently exhibited in one of the halls of the Theater. The permanent installation
presents one possible way to experience an artwork focusing on the intersection
of digital and physical worlds.
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1 Introduction

Spherical perspectives, also called 360° drawings or 360° illustrations, are drawings that
depict the whole visible environment into a single flat surface. These drawings can then
be converted into immersive VR panoramas that can be viewed interactively.

Many artists are using spherical perspectives in their own works. There are many
methods to obtain a 360° drawing, ranging from tracing from an equirectangular photo-
graph or guesswork procedures [1], to applied descriptive geometry constructions [2—7];
from digital environments such as computer or tablet [8, 9] to paper or canvas [5, 7].
Nowadays the majority of 360° artworks are displayed only on a computer, smart device
or VR headset, some artists paint and show their works only in an analogue way [10,
11].

Neither form of display shows the relation between the original drawing and the
interactive version, and the general public often cannot decode that the unusual curvilin-
ear perspective drawing is a fully immersive spherical perspective and vice versa. The
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juxtaposition of the original drawing and its interactive version, called Hybrid Immer-
sive Model (HIM) [12—14], draws a straightforward connection between the two ways of
representation, making the spherical perspective on paper more readable and enjoyable
[15-17].

On the other hand, it is not simple to obtain significant results in terms of quality
and details due to the technical limitations of the paper’s size and pencil’s stroke. To
draw complex environments with proper details, artists need to sketch on large-format
sheets and may have to adopt a different workflow. The special installation “Chiglia”
(keel) made during the Covid-19 pandemic at the Gran Teatro La Fenice di Venezia was
the occasion to develop and test different practices and techniques to draw a spherical
perspective from observation in large-format paper and create a gigapixel VR version
of a 360° drawing.

This essay focuses on the workflow used to make a handmade spherical perspective
in equirectangular projection on paper combining key point measurements and intuitive
drawing thanks to the author’s experience, the digitization and the reprojection of a large
format 360° artwork, the multiplicity of outputs and the exhibit as an art installation.

2 The Environment

The Gran Teatro La Fenice is the Opera House of Venice, Italy [18]. It is a significant
landmark in Italian theaters and in the history of opera as whole [19, 20]. Its name (The
Phoenix) symbolizes the revival of the opera company from its misfortunes. The building
was damaged by several fires during the XIX century and was completely destroyed in
the latest fire of 1996, which left only the perimeter walls.

The reconstruction of the present-day Theater (2004) was based on a design by
architect Aldo Rossi [21], keeping to the motto “As it was, where it was”: the five tiers of
boxes, stage and ceiling and intricate ornamentations in rococo style designed by Gian
Battista and Tommaso Meduna [22] were meticulously reconstructed from historical
documents, photographs and films.

2.1 The Installation “Chiglia”

During the first lockdown of the Covid-19 pandemic in 2020, the Fondazione Teatro
la Fenice found a way to allow the artists to perform and the audience to attend events
safely though a special setup: seats were removed from the stalls, making room for the
orchestra, and placed on an installation consisting of a wooden slope that covered the
orchestra pit and the stage. (Fig. 1).

“Chiglia” (keel), the installation designed by the set designer Massimo Checchetto
[23] during the lockdown (Fig. 2) is the keel of a wooden ship under construction, or in
the words of the CEO and Art Director Fortunato Ortombina of “an ark that will take
us forward, into a new world” [24]. A special program was developed for the new setup
and the Opera House was also open for tours [25].

The installation reversed the environment giving the viewers a different perception,
a kind of space within another space. It was a unique occasion to capture the beauty
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Fig. 1. The Hall during a concert in July 2020. Left - view from the 1%t order boxes. Right — view
from the 4™ order boxes (© Chiara Masiero Sgrinzatto)
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Fig. 2. “Chiglia”. Left — sketch by Massimo Checchetto. Right - digital render (© Massimo
Checchetto, Fondazione Teatro La Fenice).

of the ornaments of the boxes and the ceiling and the complexity of the shape of the
Theater.

In September 2020 the author could spend a whole day in the House drawing it
from a privileged and unconventional viewpoint, that would have been impossible in a
normal setup, unless by setting a scaffolding in a position just in front of the orchestra
pit, usually occupied by stalls.

3 The Drawing Process

In the field of 360° drawing, this artwork is one of the few examples of spherical perspec-
tive on paper in such a complex space. In order to draw on large-format paper, she had to
develop her own method, using tools to make the guesswork procedures more accurate
in an “over-decorated theater” [26], using her intuition, matured from long experience,
to guess how elements deform with distance between the measured key points. The
workflow detailed below is the fruit of studies and definitions on spherical perspective
drawing combined with her previous experiences [27].
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3.1 Preliminary Operations

The author carefully planned the whole workflow before drawing in the Theater. She
has made several sketches in her studio to become familiar with lines and curves at
this large size and tested different kinds of paper. She opted for a 100 x 70 thick sheet
of Canson Mi-Teintes ivory-color paper, It was previously prepared defining the 2:1
equirectangular area (100 x 50 cm), then tracing a simplified grid with a hard pencil
(Fig. 3): the horizon, the eight vertical sections corresponding to the cardinal/ordinal
directions and horizontal lines every 22,5°.

Fig. 3. The equirectangular grid used to trace the grid on paper (© Chiara Masiero Sgrinzatto)

3.2 Selection of the Viewpoint

Once you lose the language of framing, when everything is included in the image and
no angle is left out, accurate positioning is key to communicate an environment.

The point of view of the 360° drawing was set considering the balance and beauty
of the composition: the author chose a central position (Fig. 4 - left) to emphasize the
geometric shape of the hall and to see the chandelier and the decorations of the ceiling,
the 5 orders of boxes and the royal box.

The wooden installation provided a point of view that would have been inaccessible
in the normal setup of the theater. Starting from the slope - the former stage - a runaway
led to the center of the orchestra area - the former stalls - where opera singers and solo
players could perform. The end of the runaway, similar to a diving board, was an ideal
place to put the stand and sketch in total comfort.

3.3 Drawing on Location

To facilitate the drawing from observation on location, some paper tapes were placed on
the floor (Fig. 4 middle/right) to indicate the viewpoint of the panorama and the cardi-
nal/ordinal directions (0, 45°, 90°, 135°, 180°, 235°, 270°, 360°). The same directions
were previously traced on the paper.

The author could verify the polar coordinates of the key elements using a laser
pointer. The Leica DISTO X4 has a built-in screen that shows the point that the laser is
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Fig. 4. Left - This fisheye view shows the shape of the Hall from a Point of View very close to
the drawing. Middle - The paper tape on the floor of the runaway (© Luca Vascon). Right - The
paper tape on the floor, on the viewpoint (© Chiara Masiero Sgrinzatto)

measuring in live-view mode and displays beside the distance the vertical angle between
the ground and the spot you are pointing to (Fig. 5). The intersection between the position
on the horizontal axis (yaw) and the measured spot on the vertical axis (pitch) gives the
exact point to draw on the paper. This enabled the author to connect the key points and
fill the intermediate space guessing how measures are changing in an effective way.

Fig. 5. Left - Pointing a key point. Right - Checking with the laser pointer (© Luca Vascon)

Drawing the spherical panorama in the Theater Hall with a medium-hard pencil on
100 x 50 cm paper took about 4 h (Fig. 7 - left). The author started by tracing and
checking the main lines, before going into the details (Fig. 6).

Sketching started from the Royal Box to the stage (installation), drawing gradually
the five tiers of boxes. The decorations of the boxes, of the ceiling and of the proscenium
have been carefully sketched little by little, once the corresponding part was roughly
defined (Fig. 7 - right).
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Fig. 6. Sketching the main lines of the drawing in the Theater (© Luca Vascon)

Fig. 7. Left - The 360° drawing process in the Hall (© Luca Vascon). Right - The 360° drawing
and the installation “Chiglia” (© Chiara Masiero Sgrinzatto)

3.4 Completing the Artwork

The drawing sessions continued at the author’s studio, refining the details in pencil
(Fig. 8). In a second time the artwork was colored in Conté a Paris dry pastels and Bo-
Reado colored chalks in short sessions of about 1 h a day (Fig. 9), taking about a couple
of months in total.

Although this technique is unusual for this kind of drawing, being usually applied to
rougher sketches, the author exploited the blending capacity of dry pastels to achieve a
vibrant result, especially on the colorful ceiling and ornamentation of the boxes, as well
as the reflecting covering of the installation’ slope.
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Fig. 8. The complete 360° drawing, pencil on paper (© Chiara Masiero Sgrinzatto)
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Fig. 9. The coloring process with dry pastels (© Chiara Masiero Sgrinzatto)

To reveal the details, the outlines were inked over the colored surface with 0.20—
0.50 points’ rapidographs filled with black ink (Fig. 10 - left). To emphasize the shadows
the dark parts were painted with brown, dark green, dark gray Royal Talens Ecoline liquid
watercolor paint (Fig. 10 —right, 11, 12).

The artwork was framed in a Deco style frame that perfectly fit the drawing and was
protected by a glass.



