The Staging of Leonardo’s Last
Supper: A Computer-Based
Exploration of Its Perspective

his paper describes the creation and use of a
three-dimensional computer model that encompasses both
Leonardo da Vinci’s Last Supper (Fig. 1) and the Refectory
at Santa Maria delle Grazie, where it is painted (see Fig. 4).

In the painting (Fig. 1), there are four key lines. The
strong lines of the tapestries must be an extension of the de-
sign in the Refectory in order to cause the illusion that the
mural is a real room. The orthogonal lines of the ceiling in-
tersect at the center of the vanishing point to the painting,
at the level of Christ’s face. From this vantage point, the
borders on both of the Refectory walls line up to make the
mural ‘look right’. But this point is more than 15 feet above
the floor.

The analysis addresses the major issue that has provoked
scholars for over 500 years: How was the painting meant to
be viewed? Why did Leonardo position the true vantage
point above the viewer? Is there a place from the floor of the
Refectory where the painting appears to be an integral,
three-dimensional part of the actual viewing space?

Some 75 years before this work was painted, Filippo di Ser
Brunelleschi demonstrated that linear or ‘true’ perspective
is simply what a viewer sees when looking at a scene thrcugh
awindow([1]. To perform this demonstration, Brunelleschi

Fig. 1. Leonardo
da Vinci, The Last
Supper, 1498
(Refectory, Santa
Maria delle
Grazie, Milan,
after World War
IL. Courtesy
Soprintendenza
per i Beni Artis-
tici e Storici of
Milan.)
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stood with his back to the Baptis-
tery, held up a small flat mirror
to reflect the building and
painted the reflected image of
the Baptistery on a small wooden
panel propped up on an easel in
front of him [2].

Once Brunelleschi completed
his painting, he made a hole in
the panel in order to look
through it and begin his experi-
ment. With one hand, he held
the back side of the panel close
to his eye, and with the other he
held up a mirror to reflect the
painting. The reflected image of
his painting produced the same
effect as the one from the Baptis-
tery itself. In exhibiting the illu-
sion of depth, Brunelleschi’s
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The question of perspective
posed by Leonardo da Vinci's Last
Supper has been addressed by an
analysis supported by a computer-
aided multi-processor. A three-di-
mensional space was built within
the computer to explore the notion
that Leonardo used the ‘trickery’ of
the theater in constructing the non-
traditional perspective of this
Fresco. In this investigation, the
compositional elements were
manipulated in the computer-
created space, and the resulting im-
ages were projected into the plane
of the Fresco. The analysis com-
pared these projected images, as
seen from various points in the Re-
fectory, to the painted ones in
Leonardo’s mural. The resuits
clarify Leonardo’s use of an accet
erated perspective in his construc-
tion of the staging of the Last Sup-
per and locate the vantage points at
the door and in the viewing plane of
the monks, who sat along the side
walls of the Refectory.
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‘peep-show’ yielded a procedure that
painters could follow. These concepts
were formalized and published 10
years later by Leon Battista Alberti [2]
and ever since have been commonly
referred to as ‘Albertian perspective’.

Since Leonardo had applied Al-
bertian or ‘true’ perspective to earlier
works [3] and, according to Naumann
[4], wrote notes that “resemble Al-
berti’s treatise”, some scholars have at-
tempted to interpret the Last Supperin
the context of these laws but have
failed to achieve a conclusive thesis
[5]. In addition, Leonardo’s own Trea-
tise on Painting misleads scholars by
specifying that the vanishing point in
a mural should be positioned “op-
posite the eye of the observer of the
composition”. But, as noted by Pe-
dretti, “whoever looks at the Last Sup-
peris far below the axis perpendicular
to the vanishing point (in the Christ’s
head), no matter how far back one can
step” [5].

Controversy over the scheme of the
Fresco’s construction continues to the
present day. One historian asserts that
there is no exact position to take in the
Refectory “to make the picture come

right” [6]. On the other hand, another
historian states that “each of the
monks sitting at any place of the long
tables in the Refectory could view the
Last Supper with the illusion of stand-
ing in front of it in the center of the
room” [5]. A third disagrees with both
opinions, concluding instead that the
perspective for the Last Suppernot only
distorted Leonardo’s own written
rules of perspective [4] but was so un-
common “that it cannot be general-
ized or turned into rules” [7].

The apparent inadequacies of de-
scriptions based upon ‘true’ perspec-
tive have led several recent authors to
suggest applying an ‘accelerated’ per-
spective instead—one in which the
scene converges towards the vanishing
point more rapidly than it would in the
real world [4,5,7].

In this study, I have used the accel-
erated perspective employed in stage
design [8,9] as the basis for compari-
sons between a computer-generated
rectilinear model and the projected
plane of the painting in question. This
same model contains provisions for
the manipulation of viewing points to
examine the relationship of the Fresco

Schwartz, The Staging of Leonardo’s Last Supper

Fig. 2. XYZ =
position of eye
9.8, 1.75, 29.0;
XYZ = position
of where to look
4.42, 5.86, 35.5.
The viewing posi-
tion is at the
vantage point
near the
entrance and
looking up at the
Fresco. The eye

Christ, to the
upper left corner
of the picture
and, finally, out
into the Refec-
tory. All vertical
lines slant in-
wards, emphasiz-
ing the position
of Christ. Since
the viewer is
closer to the
brighter wall, the
wall looks larger
than from a fron-
tal view.
(Copyright

ilyan Prod.

Inc., 1988)

to the Refectory. This model is de-
scribed in the sections that follow the
discussion of the painting itself.

THE LAST SUPPER

The Last Supper (Fig. 1) was painted in
the late 1400s, at the command of
Ludovico il Moro, for the Refectory of
the Convent of Dominican friars at
Santa Maria delle Grazie, Milan. It was
immediately hailed as a masterpiece,
but one that quickly became the cen-
ter of scholarly debate. In particular,
its perspective construction evoked a
host of contradictory interpretations,
which remain unresolved to the pre-
sent day. Even at the level of the
vanishing point, where the mural can
be viewed as an extension of the Re-
fectory, Steinberg noted that “the pro-
jected perspective is disjunctive” [6].
Since the conventional tools of artistic
investigation have not enabled re-
searchers to reach a satisfactory con-
clusion, a resolution of the puzzle ap-
pears to require a premise outside the
normal laws of perspective.



I began the present investigation by
searching for clues in the few prepara-
tory drawings of this work that survive.
Leonardo used conventional rules for
perspective in at least one preliminary
sketch [10]. This sketch was drawn in
‘true’ perspective, displaying an inte-
rior with figures seated along a long
wall beneath arches that matched the
architecture of the Refectory. But a
later sketch was drawn in a more dis-
torted manner, showing figures stand-
ing behind a table sloped at an ex-
treme angle [11]. However, in this
sketch, an architectural design behind
the figures was omitted. What led
Leonardo to reformulate these ele-
ments in different ways?

In confronting the Refectory’s inte-
rior, Leonardo faced problems like
those found in the theater. The hall
was long and narrow. The audience
(the monks and prior) sat along the
perimeters of the walls, far below the
‘stage’. The entrance to the hall was
through a small door, near the right
side where the Fresco would be
painted. The audience of dignitaries
and their retinue, the monks and the

Fig. 3. XYZ =
position of eye
9.8, 1.75, 29.0;
XYZ = position of
where to look
4.42, 5.86, 35.5.
The vantage
point is located at
the entrance to

right wall, and
top of the table
are not visible in
the rectilinear
room, whereas
the lines repre-
senting the paint-
ing show that the
floor, ceiling and
walls are visible.
(Copyright Lilyan
Prod. Inc., 1988)

prior, would gain their first view of the
stage at the door [12].

Leonardo’s genius permitted the
audience to participate in the painted
action. All who entered through the
doorway at the right perceived the left
hand of Christ gesturing towards them
in welcome (Fig. 1) [11]. When
Goethe visited the Refectory, he visu-
alized the monks and their prior
seated at the tables along three sides
of the Refectory and, on the fourth
wall—that of the Fresco—Christ and
the Disciples at the “table . . . as though
they belonged to the company. At sup-
pertime it must have been an impres-
sive sight, when the tables of Christ
and the Prior confronted each other
as counterparts, . . . the sacred com-
pany was to be brought into the pre-
sent, Christ was to take his evening
meal with the Dominicans in Milan”
[7]. In order to achieve this effect, the
perspective projection had to produce
the illusion that audience and stage
were united. However, as many
scholars have pointed out, this illusion
was unattainable with ‘true’ perspec-
tive. A rectilinear room, located in
front of an audience, high above their
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heads, clearly marks the separation of
stage and audience.

The required projection shared
many features with the Renaissance
theater. The theatrical stage in the late
1400s was a dynamic art. Instead of a
‘real’ room on stage, the audience was
pulled into the performance through
the stage designer’s use of non-recti-
linear rooms to achieve ‘accelerated’
perspective [8]. The Renaissance
stage usually was enclosed by an orna-
mented architectural facade that ob-
scured the transition between the set-
ting and the audience. A horizontal
strip at the top completed a rectangu-
lar proscenium. Stage design followed
the form of the Roman acting-plat-
form with a narrow acting-area directly
in front of the audience. The sets usu-
ally were built on a sharply raked plat-
form [8]. A typical platform held the
setting of a city street or square, built
up with houses placed near the front.
To achieve the perspective effect, the
size of the houses diminished rapidly
towards the rear of the stage, where
they stopped at a wall or canvas that
was parallel to the front of the stage.
To avoid shattering the perspective,
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the actors performed against the
scenery at the front of the stage, rather
than in the scene, where they would
appear too large for the setting.

Since Leonardo had constructed
numerous stage settings in Milan for
Duke Ludovico and had drawn a study
for the stage set of Baldassare Tac-
cone’s Danae of 1496 [13], we may as-
sume that he was familiar with the
novel concepts of perspective used in
effective stage design. Furthermore,
he probably knew of the writings of
Vitruvius or of Alberti’s study De re aedi-
ficatoria, popular at the time, which
emphasized theatrical experiments
[13].

The distorted perspective of the
theater thus could have provided
Leonardo with the opportunity to
create a new way of handling a paint-
ing in the Refectory [5]. His genius al-
lowed him first to construct a linear
perspective of the main structure of
the room and to position the vanish-
ing point for Christ’s head. Then, to
accommodate the eye-level vantage
point from the doorway—for the most
instantaneous perception of the
work—he bastardized this perspec-

tive. He hid the lower part of the back
wall and most of the floor lines and he
changed the left orthogonal ceiling
line to a transversal that no longer in-
tersected the vanishing point. The
mural still appears legitimate, even
though it is geometrically incorrect.

Leonardo painted the back wall the
minimum size that could contain win-
dows large enough to reveal an im-
pressionistic landscape, one that ap-
pears far away, yet with a clearly
defined horizon. He built a work in
the style of a classical stage where he
had the freedom to change sizes of ob-
jects. The actors on a stage cannot be
changed in size except by costumes
and props, but since he was construct-
ing a painting at the end of along, nar-
row hall, he needed to adjust the rela-
tive sizes of his actors for the most
metaphorically significant impact on
his audience. Even the gestures of the
figures are designed as if directed for
the theater (Fig. 1) [11].

To dress this stage, Leonardo had
to use the same elements of theater in
order to place Christ and the Apostles
in the positions that would not destroy
the perspective. He raked the stage so
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that Christ’s feet are displayed in an
upright position and tilted the table to
expose everything on it. The freedom
provided by theaterlike distortions
also gave him the opportunity to intro-
duce a strong depth effect [15].

In medieval and Early Renaissance
representations of the same subject,
the table is usually round or square,
compelling the artist to depict some of
the Apostles from behind [10]. If
Leonardo had used either the round
or square table for this setting (or
moved the table around and seated
Christ at the end of the table), the per-
spective would have changed,
diminishing Christ. Instead, by using
theatrical ideas to stage this event, lo-
cating the ‘actors’ up front, almost
upon the audience, thrusting Christ
into the Refectory by making Him
larger than the Apostles and, at the
same time, maintaining a spiritual dis-
tance by placing the table in front of
Him, Leonardo avoided turned backs
and blasphemy.

Theatrical lighting in the late 1400s
meant bathing the audience in the
same light as the stage, while the props
were painted to simulate other bright-

Fig. 4. XYZ =
position of eye
4.4, 4.5, 20.0;
XYZ = position
of where to look
4.4,4.5, 35.5,
The vantage
point is placed at



Fig. 5. XYZ =
position of eye
4.4, 5.5, 1.0; XYZ
= position of
where to look
4.42, 5.5, 35.5.
The distance is
so great that it is
difficult to view
the painting in
any detail, but
the brighter wall,
the table and a
silhouette of
Christ’s head can
be discerned.
(Copyright
Lilyan Prod.,
Inc. 1988)

ness or shadow [8]. Leonardo used
the trickery of theatrical light in his
scenery as well as available ambient
light to enhance the perceptual illu-
sions. Steinberg described the light as
being “the most magical feature of
Leonardo’sillusionism. . . . Even today
the effect sometimes returns at the
hour of dusk” (see Fig. 4) [7].

The painting captivated visitors
even while Leonardo worked on it.
The first view of the work was at the en-
trance to the Refectory through a
doorway about 18 feet from the paint-
ing. When Francis I visited Santa
Maria delle Grazie in 1515, he noted
that the ‘“viewer’s attention would
soon be focused on the particular loaf
of bread in line with the left hand of
Christ, open in a gesture of offering
directed to the entrance door” [11].
Leonardo directed Christ to reach out
in welcome to all newcomers as they
entered the Refectory. As will be
shown, Francis I, standing at the door
of the Refectory, unknowingly un-
raveled the secret of how to perceive
the Last Supperless than 20 years after
its completion.

PERSPECTIVE MODEL

A three-dimensional computer model
was built using a high-performance,
multi-processor computing system
[16] to track the perspective of the
Fresco’s relationship to its painted
wall and to the other walls of the Re-
fectory to determine whether
Leonardo used a theaterlike ‘accel-
erated’ perspective in the construc-
tion of his Last Supper. The computer
model provoked the analysis of the
work in question and permitted an
‘observer’ to view the painting and its
setting from any point in the hall. To
locate the different positions, we de-
fined 0,0,0 at the lower left corner of
the model. The first set of coordinates
XYZ is the ‘position of the eye’. To take
photographs of what the viewer would
see, we positioned the second set of
coordinates XYZ at ‘where to look’.
For example, if we are looking at
Christ’s hand, we input the XYZ
coordinates of that location. To avoid
distortions, we kept the view the same
as if we were looking through a pin-
hole camera without a lens, and with

a normal field of view and an angle of
50°.

A model of the Refectory, called
‘Viewing Room’, was constructed
using standard computer programs.
The dimensions for ‘Viewing Room’,
such as length = 35.5 meters, height =
11.74 meters, width = 8.82 meters,
position of door = 5.5 meters; size of
windows and their frames and depth
of walls [3] were defined as before
World War II, when the floor was lower
[17] than it is today. Since it is impor-
tant to show how the strong line of the
tapestries matches up with the designs
on the long walls of the Refectory, we
calculated the position of these de-
signs and marked them with solid
colored bands. This same color was
selected for the border and the de-
signs above the Fresco.

In ‘Viewing Room’, a wall, called
‘Main Wall’, corresponds to the wall
with the Fresco in the real situation
and allows for two different views: the
painted replica called ‘Fresco’ and a
three-dimensional rectilinear room
called ‘True Room’. ‘Main Wall’ is
3.57 meters from the floor to the bot-
tom of the Fresco. The space for the

Schwanrtz, The Staging of Leonardo’s Last Supper

93



94

Fresco and the ‘“True Room’ is 4.59
meters.

For ‘Fresco’ we digitized [18] a pho-
tograph of the Fresco (resolution 1280
x 1024), which was then texture-
mapped [19] onto the North Wall of
‘Viewing Room’. A triangle, repre-
senting Christ’s feet, was positioned
on the digitized painting as based on
an early copy of the work [11].
(Christ’s legs and feet were eliminated
in the 1700s by a door that was cut into
the painting.)

We then constructed ‘True Room’
with the dimensions length = 28.0 me-
ters; width = 9.7 meters; and height sit-
ting up from the floor = 8.16 meters,
based on a system of measurement
that Leonardo had used, where a unit
is equal to about one-third the height
of a person [14]. But when I tried to
align the back wall of ‘True Room’
with the back wall of the Fresco, the
length was insufficient. It was neces-
sary to extend the length to almost 80
meters to match up the walls. (When
‘True Room’ is 80 meters long, the
ceiling lines match the Fresco.
However, it was necessary to ‘shorten’
the room to accommodate the props
essential to the accelerated perspec-
tive of the ‘depicted’ room.) ‘True
Room’ extends beyond ‘Main Wall’ as
in a real three-dimensional room and
always is seen in ‘true’ perspective
from any position in the Refectory. In
addition, we superimposed lines—
positioned as in the ceiling, floor and
walls of the Fresco—over ‘True
Room’. Aswe moved our point of view,
we then could compare the position of
the Fresco lines with those in the rec-
tilinear room. Since in the ‘depicted’
painting the upper ceiling, the top
half of the wall lines and only the ends
of the floor lines at the bottom of the
Fresco are visible, we extended the
lines on the lower half and connected
them to reveal the differences be-
tween the ‘true’ and ‘accelerated’ pro-
jections.

We began our study by using the
model to view the Fresco from differ-
ent locations to find a position from
the floor where the Fresco would ap-
pear to be an extension of the actual
room. We located the position of the
eyeat X =9.8,Y=1.757Z =29.0; and
the position of where to look at 4.4,
5.86, 35.5. As soon as we located a van-
tage point at the door of the Refectory
in Fig. 2, it became clear that
Leonardo chose this position to lead
the viewer to Christ and then to the
tapestries on the left wall where they

would line up with the design on the
Refectory wall, earmarking the illu-
sion that the Fresco is an extension of
the real world. All vertical lines appear
to slant inwards, emphasizing the posi-
tion and size of Christ and His hand
ushering usin. Once the vantage point
was positioned at the door we con-
tinued along the same Y-axis of 1.75 to
find that the monks’ perception of the
painting also allowed for the illusion
that the Fresco appeared to be an ex-
tension of the Refectory.

For Fig. 3, the vantage point was
positioned at the door as in Fig. 2: XYZ
= position of eye 9.8, 1.75, 29.0; XYZ =
position of where to look 4.42, 5.86,
35.5. A comparison of the elements in
‘True Room’ with the superimposed
lines of the Fresco in “True Room’ re-
veals that the floor, right wall and top
of the table are notvisible, whereas the
Fresco lines show the floor, ceiling and
walls.

For Fig. 4, when the position of the
eye is 4.4, 4.5, 20.0 and the position of
where to look is 4.4, 4.5, 35.5, the
tapestries line up. If the Z coordinate
is changed while the X and Y coordi-
nates remain the same, the tapestries
continue to line up. However, in order
to see this view, the spectator would
have to stand on a stepladder 4.5 me-
ters above the floor. The entrance on
the rightwallis indicated in black. The
same model positioned the lights to
determine whether the ambient light
would fall on the right, brighter wall
of the Fresco. It has been noted that
Leonardo took advantage of the light
streaming in from the windows to il-
luminate his painting as if the real
light were cast on it, thereby enhanc-
ing the illusion that the ‘depicted’
room extended beyond the Refectory
[7]. This study was not completed at
the time of this paper, but when we cal-
culated the light at noon, at 3 o’clock
and at dusk, in April and in Septem-
ber, we found that the light from the
windows was cast on the east wall of the
Refectory, away from the mural as in
this figure. The lighting is calculated
at dusk on 21 April 1500 [20].

In Fig. 5, the vantage point for the
back of the room is raised above the
vanishing point from 4.5 meters to
5.92 meters. The lines of the tapestries
and the design in the real room ap-
pear to line up, butas Steinberg noted,
“A spectator tight-roped on the hall’s
longitudinal axis 15 feetabove ground
would see nothing wrong; the real and
the depicted perspective would ap-
pear to him in undisturbed continu-
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ity” [7]. It is unlikely, given Leo-
nardo’s concern with the perspective
and the viewing position, that such a
viewing height was his intention. This
viewing distance was so great,
however, that any angular change did
not make a big difference (see Figs. 4
and 5).

The illustrations show that the best
views from the floor have been lo-
cated. Leonardo makes clear his in-
tent in engaging the viewers’ percep-
tion at the doorway of the hall where
they see the painting for the first time.
By slanting the ceiling lines at such a
sharp angle (the angles are 10%
higher in absolute size on the right
than on the left), Leonardo could pro-
vide a viewing plane at eye level where
the spectator is drawn first to Christ’s
hand, then to His figure and, finally,
along the orthogonals from the
vanishing point to the tops of the
tapestries, which then appear to line
up with the designsin the actual room,
providing a view of the Fresco as a
three-dimensional room. The monks
along either wall view the Fresco as a
continuation of the Refectory.
Leonardo sacrificed the view from the
back of the room to attain the proper
height for the vanishing point to
satisfy the requirements needed to in-
sure the view at the door and along the
side walls.

Leonardo may have composed the
Fresco by following his own written
rules for perspective. But once he de-
termined the locations for the viewing
positions at the door and along the
perimeters of the hall, the ceiling lines
had to be moved. He could afford to
relocate the strong lines of the ceiling
to modify the linear perspective—dis-
regarding the requirement for con-
verging all parallel lines at the vanish-
ing point—since he did not intend for
the mural to be viewed on the horizon
of the vanishing point. He would have
destroyed the mirage at eye level if he
had used ‘true’ perspective. Fig. 3
shows how little of the panorama
would have been visible. Even for the
viewer moving back into the room,
much of the Fresco would have been
out of sight from the sidelines. The es-
sential elements in the mural could be
projected only by an ‘accelerated’ per-
spective. Leonardo needed to display
the floor in order to see Christ’s feet,
buthe also needed to obscure the lines
of the floor where they would abut the
walls. If he had not hidden these
lines—behind the table and figures—
the distortion caused by these lines



(Fig. 3) also would have destroyed the
total illusion. In addition, if the floor
lines could be seen, the viewer’s atten-
tion would have been diverted away
from Christ and the strong vertical
orientation of the painting, which is
essential to the eye-tracking paths dic-
tated by Leonardo as described in the
following section.

DISCUSSION

Since the procedure for finding the
true vantage point is usually to posi-
tion oneself at the level of the vanish-
ing point, the search for the correct
position for viewing the Last Supper—
from a position on the floor—as an ex-
tension of the Refectory was directed
away from the side entrance. The
strong vertical line of Christ also
misled scholars into looking for the
vantage point from the frontal view, at
the level of Christ’s head. But the re-
sults of this study demonstrate that the
painting ‘comes right’ only when
viewed obliquely [15] or at the level of
the vanishing point, more than 15 feet
above the floor.

Once Leonardo positioned a van-
tage point for the viewer’s first impres-
sion, at the entrance to the hall, he
had to modify the linear perspective
construction, which could not show
the entire display of his interpretation
of the symbolic and sacramental story.
He turned to an accelerated perspec-
tive projection to provide a view of all
the elements in the Last Supper, as well
as to provoke the effect that the Fresco
appeared to be an extension of the Re-
fectory.

After Leonardo drew the ceiling
and tapestry lines, from the point of
view of the door and the eye level
along the walls, and determined the
size and position of the rear wall be-
hind Christ, then everything else was
fixed. All Leonardo could do was to
connect the rest of the lines and link
them to the back wall, effectively build-
ing a raked stage with raked walls, ceil-
ing and floor (Fig. 4). However, while
the upper lines of the ceiling are vis-
ible, the lower lines of the floor, and
therefore most of the floor, had to be
obscured to insure the desired effect.
Steinberg noted that “he leaves just
enough floor in front of the table to
satisfy the literal requirement of an au-
tonomous space” [7].

Once Leonardo ‘fixed’ the perspec-
tive construction to cause the entering
viewer to see the entire panorama as if

it were staged in a three-dimensional
room, the monks along the side walls
could be included in this same plane.
He then turned to the prior’s seat, at
the back of the room. Leonardo was
aware that this viewing position is not
a serious problem since the further
away the viewer is from the mural the
smaller the angular change, with the
result that the view is still quite accept-
able (Fig. 5). Once Leonardo took
care of the viewing positions, he then
combined his skill as a painter with the
artifices of the theater.

In the theater set, the figures usu-
ally are positioned for a transient mo-
ment. The action directs us in how we
follow the performance. In painting,
however, the artist creates the action
by influencing the viewer’s eye move-
ments [21]. Leonardo choreographs
our eye-movements, not only from the
moment we first see the mural at the
entrance to the hall but from whatever
position we take.

Aswe enter the ‘theater’ by walking
through the doorway, our eye is
directed towards Christ and then to
the left corner on the wall behind
Him. Then a group of lines and ob-
jects carries our eye around the Last
Supper: the tapestries; positions and
hands of the figures; the converging
lines directed out from Christ’s feet
[7]; the lines leading to the vanishing
point behind His head; and then im-
mediately forward to Christ Himself.
The strong vertical line of Christ that
draws us from Christ’s upper torso and
down to His feet guides our eye up and
down before the direction is changed
either by zooming off to the left on
one of the converging lines from His
feet that catches our eye or by the or-
thogonals that pull us to the left side
of the painting. Even though we have
a number of visual directions away
from Christ, we finally have no choice
but to start the tracking on the left wall
(Fig. 1).

As Steinberg noted, “while the
tapestried wall on the left slopes pre-
dictably downward, the correspond-
ing slope on the right seems to climb
[7]. The wall on the left not only is
darker than the wall on the right but
also is longer. Furthermore, the
tapestries on the right change in size
in a more radical way than do those on
the left.

The eye reaches the upper right
corner of the largest-appearing
tapestry on the right wall and is then
directed to the center vertical again by
following the converging lines to the

feet and straight up to Christ, or by
latching onto the hands of the Apos-
tles which point to (and carry the eye
back to) Christ.

Because the image is blurred
during the movement [21], our eye
may start the trip down the tapestries
or, at times, be fooled into following a
line of a design painted on the Re-
fectory wall that appears to be an ex-
tension of the line at the top of the
tapestries in the painting. The eye may
move back and forth on this line
before continuing down the left side
of the room to travel the path back to
Christ.

It is widely noted that Leonardo
painted the margins on the sides of the
Fresco in an unclear manner to cause
conflicting readings of the position of
the table [7]. Therefore, as we track
the painting we may be influenced by
how we interpret the margins as to
whether we view Christ and His table
in our space, or whether He is seen
positioned in a space of His own. If we
see the margins as part of the side walls
of the Fresco, then the walls come for-
ward enough to include Christ and the
table. But, if the margins appear to be
frames outside the Fresco, Christ and
His table are halfway between the
painted room and the actual space.
Besides blurring the contours of the
margins, Leonardo again hid his in-
tentions by applying his sfumato [22]
technique to Christ, the Apostles and
the table to hide the discrepancies in
their relative sizes.

To add to the ambiguity of the
depicted room’s relationship to the
Refectory, Leonardo painted a top
frontispiece to make it more difficult
to connect the real and painted ceil-
ing lines. The depth of the ceiling and
the disappearance of the coffers
beneath the fake painted molding pull
us into the Fresco’s room, while at the
same time keeping us outside. The
molding is analogous to the frame in
a theater. Just as stage designers dis-
guise their sets, Leonardo resorted to
the above devices, as well as to the un-
evenly sized tapestries on their con-
trasting ‘walls’, to add a final dimen-
sion to the depth-illusion presented by
this unique work of art.

SUMMARY

In creating a painting as if setting a
stage, Leonardo tilted the floor,
painted an over-sized table and tilted
it, designed side walls of uneven
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lengths with tapestries of different
sizes and spacing, disguised the mar-
gins and the disparate sizes of Christ
and the Apostles, and positioned his
lighting to create the strongest illusion
for the desired effect—the visitor’s
first view of the painting. From that
key first impression, the spectator is
drawn into the Fresco by Christ’s
hand. When the monks took their
seats along the walls, these principal
locations continued the illusion and,
in addition, provoked the feeling that
Christ was in the room with them.

The view depicts Christ along a ver-
tical line as if crucified. The viewer’s
eyes are drawn downward to His feet,
splayed on the raked stage, as if nailed
to the cross. But this is no ordinary
crucifix. This is a stage—raised before
the viewer—that foretells the events to
come. Leonardo gave all who entered
the Refectory a window onto that
stage. In Leonardo’s theater, as in a
successfully designed and directed
theater, the audience feels part of the
production rather than outside it, by
the artist’s ingenious handling of the
accelerated perspective of a stage set,
as described above.

The capabilities of a high-perform-
ance, multi-processor computing sys-
tem have allowed us to re-create
Leonardo’s stage to examine and view
the Fresco from any position in the Re-
fectory. We could compare linear and
accelerated perspective projections.
The results suggest Leonardo’s use of
‘false’ perspective in the staging of his
Last Supper. He plucked from the
theater the elements of this type of
projection to draw his audience into
the work. His ploys were disguised by
the application of unique artistry.

The analysis, along with the com-
puter model, shows how Leonardo was
led to design his own perspective
scheme to construct the Last Supper, al-
tering the laws of linear perspective so
that they could be integrated with the
‘accelerated’ perspective used in
theater. This construction provided
optimal vantage points for all who

entered at the door as well as for the
monks who sat along both sides of the
Refectory [23, 24].
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