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Perspective Drawings

"Perspective” properly refers to any of various graphic techniques for
depicting volumes and spatial relationships on a flat surface, such as size
perspective and atmospheric perspective. The term “perspective,” however,
most often brings to mind the drawing system of linear perspective. Linear
perspective is a technique for describing three-dimensional volumes and
spatial relationships on a two-dimensional surface by means of lings that
converge as They receda into the depth of a drawing. While multiview and
paraline drawinga present views of an objective reality, linear perapective
offers scenes of an outical reality. It depicts how a construction or
environment might appear to the eye of an observer looking in a spectfic
direction from a particular vantage point in space.



LINEAR PERSPECTIVE

Linear perspective is valid only for monocular
vision. A perspective drawing assumes that the
obsetver sees through a single eye. We almost
never view anything in this way. Even with the head
in a fixed position, we see through both eyes, which
are constantly in motion, roving over and around
objects and through ever-changing environments.
Thus, linear perspective can only approximate the
complex way the eyes actually function.

Still, linear perspective provides us with a method
for correctly placing three-dimensional objects in
pictorial space and illustrating the degree to which
their forms appear to diminish in size as they
recede into the depth of a drawing. The uniqueness
of a linear perspective lies in its ability to provide
us with an experiential view of space. This distinct
advantage, however, also gives rise To the difficulty
often connected with perspective drawing. The
challenge in mastering linear perspective is
resolving the conflict bebween our knowledge of
the thing itself—how we conceive its objective
reality—and the appearance of something —
how we perceive its optical reality—as seen
through a single eye of the observer.
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PERSPECTIVE PROJECTION

Ferspective projection represents a three-dimensional
object by projecting all its points to a picture plane by
straight lines converging at a fixed point in space
representing z single eye of the observer. This
convergence of sightlines differentiates perspective
projection from the other Two major projection systems,
orthographic projection and oblique projection, in which
The projectors remain parallel to each other.

, The picture plane (PF) is an imaginary
transparent plane on which the image of a
three-dimensional object is projected. The
picture plane is always perpendicular to the
certtral axis of vision (CAY).

f_/- Sightlines are any of the projectors extending
from the station point (SF) to various points on

what is viewed.

| The perspective projection of any poinit on an

object is where the sightline to that point

intersects the picture plane,

Ja—— The central axis of vision (CAY) iz the sightline

determining the direction in which the observer
i5 assumed to be looking.

- The station point (5F) is 4 fixed point in space

representing a single eye of the observer.
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PERSPECTIVE ELEMENTS
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The horizon line (HL) is 2 horizontal line representing the
interseqtion of the picture plane (PP) and  horizontal
plane passing through the station point (SF).

/- The centier of vision (C) is the point on the horizon line at

which the central axis of vision (CAV) intersects the
picture plane.

/
- The ground plarie (GP) is a horizontal plane of reference
fromwhiCh heights can be measured in linear perspective.

The ground ling (GL) is a horizontal ling representing the
intersection of GP and the picture plane (PP).

T ——— Thedistance from GL to the horizon ling (HL) is equal o

the height of the station point. (5P) above GP.

Digital Perspectives

3D CAD and modeling programs, while following the
mathematical principles of perspective, can easily create
distorted perspective views, Keeping the central portion
of a subject or soene within a reasonable cone of vision is
vherefore critical to avoiding such distortion.




PERSPECTIVE ELEMENTS

o

The cone of vision describes the sightiines radiating
outward from SP and forming an angle with CAY in linear
perspective. The cone of vision serves as a guide in
determining what is to be included within the boundaries
of a perspective drawing.

A GO’ cone of vision is assumed to be the normal field of
vision within which the principal aspects of the subject
should be placed.

To minimize distortion of circles and circular shapes, they
should fall within 2 30° cone of vision.

A 90 cone of vision is acceptable for peripheral
eletrents.

Remember that the cone of vision is three-dimensional
even though it is seen as a triangular shape in
orthographic plans and elevations. Only a small portion of
the immediate foreground falls within the cone of vision.
As the cone of vision reaches out to gather in what the
observer sees, it widens its field, and the middleground
and background become more expansive.
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PICTORIAL EFFECTS OF PERSPECTIVE

The converging nature of sightlines in linear perspective
praduces certain pictorial effects. Being familiar with
these pictorial effects helps us understand how lings,
planes, and volumes should appear in linear perspective
and howto place objects correctly in the space of a
perspective drawing.

Convergence

Convergence in linear perspective refers to the
apparent movement of parallel lines toward a common
vanishing point as they recede.

_1.e=* Astwo parallel lines recede into the distance, the

space between them will appear to diminish. If the
lings are extended to infinity, they will appear to
meet at a point on the picture plane (PP). This point
is the vanishing point (VP) for that particular pair of

lines and all other lines parallel to them.

N\~ The vatishing point (VP) for any st of parallellines is

the point where a line drawn from the station point
(5F) parallel to the set infersects PR

Thefirst rule of convergence is that each seb of parallel
lines has its own vanishing point. A set of parallel lines
consists only of those lines that are parallel to one
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anather. If we look 4t a cube, for example, we can see
that its edges comprise three principal sets of parallel
lines, one set of vertical lines parallel to the X-axis, and
two sets of horizontal lines, perpendicular to each
other and parallel to the Y- and Z-axes.

In order to draw a perspective, we must know how many
sets of parallel lings exist in what we seg or envision
and where each set will appear to converge. The
following guidelines for the convergence of parallel lines
i based solely on the relationship between the
observer's central axis of vision and the subject.




PICTORIAL EFFECTS OF PERSPECTIVE

) " Lines Parallel to the Picture Plane
/ P N’\\\*_ __—+ If parallel with the picture plane (PF), a set of
S S parallel lines will retain ibs origntation and not
converge to a vanishing point. Each ling in the
set, however, will diminish in size according to
- - . its distance from the observer.
LHL ™ Inasimilar manner, shapes parallel with PP wil

T

PARALLELD FP |

rebain Sheir form but diminish in size according
to their distance from the observer.

— Lines Perpendiculor to the Picture Plane
—1—= If perpendicularto the picture plane (PF). a st
of parallel lings will appear to converge on the
horizon line (HL) at the center of vision (C).

Lines Oblique to the Picture Plane
+ If ablique to the picture plane (PF), 2 set of
parallel lings will appear to converge Toward
a common vanishing point as it.recades.
" |fahorizontal set of parallel lines is oblique to

-»,_j“"'._ J‘_,/
e il

PP, itis vanishing point will always lie somewhere
on the horizon line (HL).
.~ |faset of parallel lines rises upward as it
/ recedes, its vanishing point lies above HL. If it
slopes downward as it recedes, its vanishing
/ poinit lies below HL.

—_—
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PICTORIAL EFFECTS OF PERSPECTIVE

Diminution of Size

In orthographic and oblique projection, the projectors
remain parallel to each other. Therefore, the projected
size of an element remains the same regardless of its
distance from the picture plane. In linear perspective,
however, the converging projectors ot sightlines alter
the apparent size of a ling or plane according to its

5 distance from the picture plane.

e e T "~ ===+ Converging sightlines reduce the size of distant

S objects, making them appear smaller than identical
objects closer to the picture plane (PP).
Note also that as an abject recedes, sightlines to the
object approach the horizonline (HL).
« For example, looking down on  tiled floor pattern, we
can see tore of the tiles' surfaces in the foreground.
As the same-size iles recede, they appear smaller
and flatter as they rise and approach the horizon.

ik
TR
‘F
\

systems.

' Other Pictorial Effects
Q_ , Perspective drawings also possess other pictorial
- ; //‘T'” - characteristics found in multiview and paraline drawing
l

_ o « Foreshorbening refers to the apparent compression in
| ; L-HL size or length when a facet of an object rotates away
L l from the picture plane (PP),

: .
-<;j>1_ :_ ____;_———F*} + Inlinear perspective, foreshortening also results when

afacet of an object perpendicular or oblique to PP
moves laterally or vertically with respect to the
central axis of vision (CAV).

In all drawing systems, the overlapping of shapes and
forms is an essential visual cue to spatial depth.
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PERSPECTIVE VARIABLES

The observer's point of view determines the pictorial effect of a
perspective drawing. As this viewpoint changes—as the observer

moves up or down, 10 the left or right, forward or back—the - ’m
: : _ s
extent and emphasis of what the observer sees also changes. In e |

order to achieve the desired view in perspective, we should W :
understand how to adjust the following variables. . V
Height of the Station Point == :

The height of the station point (5F) relative to an abject “'“S-—.':;““ ~—_

determines whether it is seen from above, below, or within its own N B

height. "Q‘é\_\ &
; N

+ Fora normal eye-level perspective, 5P is at the standing height =

of a person,
* A5 SF moves up or down, the horizon line (HL) moves up or down
with it.

WorRMS . EYE VIEW

* Ahorizontal plane at the level of SP appears as a horizontal line.
* We see the tops of horizontal surfaces that are below the level of
SP and the undersides of horizontal planes that are above.

+ Even if not actually visible in 2 perspective view,
the horizon ling should always be drawn lightly
across the drawing surface to serve as 4 level line
of reference for the entire composition.
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PERSPECTIVE VARIABLES

Distance of the Station Point to the Object
The distance of the station point (SF) to an object

influences the rate of foreshortening of the object’s

surfaces that occurs in the perspective drawing.

PERSPECTIVES

FARTHER AWAY

DISTANT

» Asthe observers SP moves farther away from
the object, the vanishing points for the object
move farther apart, horizontal lines flatten
out, and perspective depth is compressed.
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« Asthe observers 5P moves forward,

the vanishing points for the object
move closer together, horizontal
angles become tore acute, and
perspective depth is exaggerated.

+ Intheory, a perspective drawing *
presents a trug picture of an object only
when the eye of the viewer is located at
the assutmed station point (5F) of the
perspective.




PERSPECTIVE VARIABLES

Angle of View

The orientation of the central axis of vision
(CAV) and the picture plane (PP) relative to
an object determines which faces of the
object are visible and the degree to which
they are foreshortened in perspective.

Digital Viewpoinis

In constructing a perspective by hand, we must have experience in setbing up the
station point and the angle of view to predict and achieve a reasonable outcome. A
distinct advantage in using 3D CAD and modeling programs is that once the necessary
data is entered for a three-dimensional construction, the software allows us to
manipulate the perspective variables and fairly quickly produce a number of perspective
views for evaluation. Judgment of what a perspective image conveys, whether produced
by hand or with the zid of the computer, remains the responsivility of its author.

PERSFECTIVES

+ The more a plane is rotated
away from PP, the more it is
foreshortened in perspective.

* The more frontal the plane is, the less it is foreshortened.
+ When a plane becomes parallel to PP, its true shape is revealed.
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PERSPECTIVE VARIABLES

Location of the Picture Plane

The location of the nicture plane (FP) relative to an object affects only the
final size of the perspective image. The closer PP i o the station point
(5P), the smaller the perspective image. The farther away P is, the larger
the image. Assuming all other variables remain constant, the perspective
images are identical in all respects exoept size.

PERSPECTIVES

7
N
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TYPES OF PERSPECTIVE

In any rectilinear object, such as a cube, each of the three
principal sets of parallel lines has its own vanishing point.
Based on these three major sets of lines, there arg three types
of linear perspective: one-, two-, and three-point perspectives.
What distinguishes each type is simply the observer’s angle of
view relative to the subject. The subject does not change. only
our view of it, but the change of view affects how the sets of
parallel lines appear to converge in linear perspective.

One-Point Perspective @i—‘r—? @)
| | N oy

If we view a cube with our central axis of vision (CAV)
perpendicular to one of its faces, all of the cube's vertical lings
are parallel with the picture plane (PP) and remain vertical. The
harizontal lines that are parallel with PP and perpendicular to
CAY also remain horizontal. The lines that are parallel with CAV,
however, will appear to converge at the center of vision (C). This
fs She one point referred to in one-point perspective.

Two-Point Perspective

If we shift our point of view 50 that we view the same cube
obliquely, but keep our central axis of vision (CAV) horizontal,
then the cube’s vertical lines will remain vertical. The two sets
of horizontal lines, however, are ow oblique To the picture
plane (PP) and will appear to converge, one set to the left and
the other to the right. These are the two points referred to in
two-point perspective.

Three-Point Perspective

If we lift one corner of the cube off the ground plane (GP), or
if we tilt our central axis of vision (CAY) to look down or upat
the cube, then all three sets of parallel lines will be oblique to
the picture plane (PF) and will appear to converge at three
different vanishing points. These are the three points referred
to in three-point perspective.

RN \‘,“\
Notie that each type of perspective does not imply that there ‘\\\\ WR“ W
are only one, bwo, or Shree vanishing points in a perspective, S “\\\‘\\\
The actual number of vanishing points will depend on our point

of view and how many sets of parallel lines there are in the ®®
subject being viewed. For example, If we look at a simple _
gable-roofed form, we can see that there are potentially five GK \|~ZXC
vanishing points, since we have one set of vertical lines, two .
sets of horizontal lines, and two sets of inclined lines.
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ONE-POINT PERSPECTIVE
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The one-point perspective system assumes that two
of the three principal axes—one vertical and the
other horizontal—are parallel to the picture plane.
Alllines parallel to these axes are also parallel to the
picture plane (PP), and therefore retain their true
orientation and do not appear to converge. For this
reason, one-point; perspective is also known as
parallel perspective.

The third principal axis is horizontal, perpendicular to
PP and parallel with the central axis of vision (CAV).
Alllines paraliel o CAY converge on the horizon line
(HL) at the center of vision (C). This is the particular
vanishing point referred to in one-point perspective,

The one-point perspective system is particularly
effective in depicting the interior of 2 spatial volume
because the display of five bounding faces provides a
clear sense of enclosure. For this reason, designers
offen use one-point perspectives to present
experiential views of street scenes, formal gardens,
courtyards, colonnades, and interior rooms. We can
also use the presence of the central vanishing point
to focus the viewer's attention and emphasize axial
and symmetrical arrangements in space.
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DIAGONAL POINT METHOD

The diaganal point methad for constructing a one-
poitt perspective Uses the geometry of 2 45° right
triangle and the principles of convergence to make
depth measurements in perspective.

= T N
~
é- LS
Ll A
4 A
C | HL"IE

)

PLAN VIEWS ~ PERSPECTIVE VIEWS

+ The Technique involves establishing one side of 2 45°

right triangle in or parallel to the picture plane (FF)
50 that we can use it 25 2 measuring ling (ML). Along
this side (OA), we measure a length equal to the
desired perapective depth,

+ Through endpoint O of this length, we draw the
perpendicular side that converges at the center of
vision (C).

+ From the other endpoint A, we draw the hypotenuse
that converges at the vanishing point for lines
taking a 45° angle with the picture plane (PP).

 This diagonal marks off a perspective depth (0B)
that is equal to length OA.

One-Point Perspective Grid

We can use the diagonal point method to construct a
one-point perspective grid easily. A perspective grid is
a perspective view of a three-dimensional coordinate
system. The three-dimensional network of uniformly
spaced points and lines enables us to correctly
establish the form and dimensions of an interior or
exterior space, 25 well to regulate the position and
size of objects within the space.
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DIAGONAL POINT METHOD
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Plan Setup
+ Before beginning the construction of any perspective, we

should first determine the desired point of view: What do we
wish to illustrate in the perspective view and why?

+ After we determine the space we are going to illustrate, we

next establish thé station point (5F) and the central axis of
vision (CAV) in The plan view.

+ Because this is a one-point: perspective, CAY should be

parallel to one major axis of the space and perpendicular to
the other.

+ We locate SP within the space but far enough back that the

majority of the space lies within a 60° cone of vision.
SF and CAV should be located off-center to avoid
constructing a static, symmetrical perspective image.

« For ease of construction, we can locate PF coincidental with

a major plane perpendicular to CAV.

Constructing the Perspective Grid

+ We start by deciding on a scale for the picture plane (PP),
taking into consideration both the dimensions of the space
and the desired size of the perspective drawing. PP need not
be drawn at the same scale as the plan setup.

© T Atthe scale of PP we establish the ground line (GL) and the

horizon line (HL) at the height of the eye level of the observer,
that is, the station point (5P) above the ground plane (GP).
We establish the center of vision (C) on HL. The position of C
can be determined from the plan setup.

Along GL, we lay out to scale equal increments of
measurement. The unit of measurement is typically one foot;
we can, however, use smaller or larger increments depending
on the scale of the drawing and the amount of detall desired
in the perspective view.

e T~ Wedo the same along a vertical measuri ng ling (VML) drawn

]
\ \
\

through one of the measured points at one end of GL.

» Through each of the measured paints on GL, we draw

receding lines that are perpendicular to PP and therefore
converge at.C.




DIAGONAL POINT METHOD

Diagonal Points

* [fwe draw 2 45° line from the station point (SP) ina
plan view of the perspective setup, it will intersect the
picture plane (PF) at the vanishing point for that
diagonal and all lines parallel o it. We call this
vanishing point a diagonal point (D).

There is one DF for horizontal diagonal lines receding to
the left (DPL), and another for horizontal diagonal lines
receding to the right (DPR),

Both diagonal points lie on the hiorizon line (HL),
equidistant from the center of vision (C). From the
geometry of the 45° right triangle, we know that the
distance from each DP to C s equal To the distance
from 5P to Cin the plan setup.

Note that if we move each DP Soward C, this is
equivalent to the observer moving closer to PP If we
shift each DP farther away from C, the observer also
moves farther away from PP,

-

Along HL, we establish DPL. Remember that the

distance from DPL to C is equal to the distance of 5P

%o Cinthe plan setup. Note that both DPL and DPR

would serve the same purpose.

"3 -

> —= From DPL, we draw a line through the left endpoint of
the measurements along GL.

= Where this diagonal crosses the lines on the floor or

ground plane that converge 2t C. we draw horizontal

lines. The result is a perspective grid of one-foot

squares on the floor or ground plane (GP).

For depths beyond PF, we draw another diagonal to the
other end of GL and follow a similar procedure.
We can transfer these depth measurements and

establish a similar grid along one or both receding
sidewalls, as well as on a ceiling or overhiead plane.

+ Afractional distance point may be used if the drawing

surface is too small to accommodate the normal
distance point. A half-distance poirt will cut off two-
foot increments in depth for every one-foot increment
in width: /2 DP =1/ (5P - C) in plan.
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DIAGONAL POINT METHOD

We can lay a piece of tracing paper over this perspective grid and draw
In the major architectural elements of the space. With the same grid,
we can also locate the positions and relative sizes of other elements
within the space, such as furniture and lighting fixtures.

+ We transfar measurements only along axial lines.

 Forcircles In perspective, see page 121.

* It good practice to include people in our perspectives to indicate
the function and scale of the space.
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DIAGONAL POINT METHOD

e/ I T R ‘——‘1’ -+ When drawing a one-point perapective of a space. we notice that

- : the observer's eye-level, equivalent to the height of the horizon
ling (HL) abiove the ground line (GL), a5 well as the location of the
observer's center of vision (C), will determine which planes
defining the space will be emphasized in the perspective view.

» The perspective drawing below uses the perspective grid shown
on the facing page. Note that, particularly in interior views,
properly cropped foreground elements can enhance the feeling
that one is in a space rather than on the outside looking in. The
center of vision (C) is closer to the lefshand wall s0 that the

ending of the space to the right can be visualized. The change in
scale between the righthand shelving and patio doors beyond, and
a similar change between the foreground table and the window
seat beyond, serve to emphasize the depth of the perspective.

|
| \w{ I

T —

+ Perspective-plan views—one-point perspective views of interior
spaces from above—aan be effective in fllustrating small, highly
detailed raoms.
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SECTION PERSPECTIVES

The section perspective combines the scaled attributes of

a section drawing and the pictorial depth of a perspective

drawing. It therefore is able to illustrate both the

constructional aspects of a design as well as the quality

of the spaces formed by the structure.

+ Begin a section perspective with a building section
drawn at a convenient scale. Because the section cut is
assummed to be coincident with the picture plane (PP) of

i the perspective, it serves as a ready reference for
making vertical and horizontal measurements for the
perspective drawing.

HLY) oC DFR, - Establish the horizon line (HL) and select  center of

vision (C). The height of HL and position of C determine
what is seen within She perspective view.

. + OnHL, establish the left and right diagonal poinits (DPL
' e ——r + T and DPR) for 45° lines. As a rule of thumb, the distance
from Cto DFL or DPR should be at least as great as the
width or height of the building section, whichever is
larger.

+ Proceed by using the diagonal point method to
construct the one-point perspective.

\\
\\ \ * Indesign drawing, one should remember
- ~ 1o emphasize the form of the interior and
’ o, \\ exterior spaces that are cut Shrough
\\\ > w rather than the construction details of
A \ i §
W \ the structurs iteelf
\ — A
\ \ \ sl
\ S RNTEG = -
NN g:/g -
e JES
N | |
) LZ Mt ":-/x*:f‘:‘:: —
\\ | -] : - )
/_‘f = > ~ “\_ﬁ__ B
=l e 1 =il
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TWO-POINT PERSPECTIVE

The two-pointt perspective system assumes that the
observer's central axis of vision (CAV) is horizontal and
the picture plane (PP) is vertical. The principal vertical
axis is parallel o P, and all lines parallel to it remain
vertical and parallel in the perspective drawing. The two
principal horizontal axes, however, are oblique to PF. All
lines parallel to these axes therefore appear to converge
o two vanishing points on the horizon ling (HL). one set
tothe leff and the other o the right. These are thetwo /

points referred toin two-point perﬁpective. /

of the thrsetypas of linear parﬁpsctwe Unlike one- pomt
perspectives, two-pointt perspectives tend to be neither \
symmetrical nor static. A two-point perspective is par-
ticularly effective in fllustrating the three-dimensional

form of objects in space ranging in scale from a chair to

the massing of a building.

« The pictorial effect of a two-point perspective varies
with the spectator's angle of view. The orientation of
the two horizortal axes to PP determines how much we
will see of the two major sets of vertical planes and the
degree So which they are foreshortened in perspective.

* Indepicting a spatial volume, such as the interior of a
room or an exterior courtyard or street, 2 two-point
nerspective is most effective when the angle of view
approaches That of a one-point perspective.
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MEASURING POINT METHOD

The following is a method for constructing a two-point
perspective grid utilizing measuring points. As with the
construction of a one-point perspective, you should first
establish She observers point of view. Determine what you
wish to illustrate. Look toward the most significant areas
and try fo visualize from your plan drawing what will be
seen in the foreground, middleground, and background.
Review the perspective variables on pages 9598,

\
%
\ o Plan Setup
\\*«* » At a convenient scale, construct a plan diagram of the
% perspective setup to determine the desired angle of
- % 6 & view.
\\ m@»\“}/ - — + Lay out the major baselings of the space.
v o
QP N o
vPL /gf:./ ‘%_r \ -l PPy yPK
J"’\ - — 3 /\\
X \ %
\ /_.-/ 4
- -
;\ 2 \ P
\ 2
\ |
\\ + Establish the station point (SF) and the observer’s
% central axis of vision (CAY), being careful that most of
oo Cont :f \ 3 what you wish to illustrate lies within a 60° cone of
oF ViglgN \W_“:é vision.
\ | / * Locate the picture plane (PF) perpendicular to CAV. It is

PLAN
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usually convenient ta have PP intersect a major vertical
element of the space 0 Shat it can be used as a vertical
measuring ling VML),

Locate the left and right vanishing points (VPL and
VPR). Remember that the vanishing point. for any set of
parallel lines is that point at which a line drawn from SF.
parallel to the set, intersects PF.



MEASURING POINT METHOD

Measuring Points

Ameasuring point (MF) is a vanishing point for a set of
parallel lines used to transter true dimensions along a
measuring ling (ML) to a ling receding in perspective. The
diagonal polnt in one-point perspective is one example of
slich a measuring point.

In two-point perspective, you can establish two
measuring poitts (MPL and MPR) for
ransferring dimensions along the ground line
(GL) to the two major horizontal baselines that
are receding in perspective.

VPR

PLAN

=

To determine the location of these measuring
points in the plan diagram:

TT——— Withthe major left vanishing point (VPL) a5

the center, swing an arc from the station point
(6F) to the picture plane (PP). This
intersection is MPR.

« With the major right vanishing point (VFR) as
the center, swing an arc from the station point
(5P) to the picture plane (PP) to locate MFL.

Include vanishing points for secondary lines
that might be useful in constructing your
perspective. For example, if you have 2 series
of paraligl diagonals in your design, establish
their vanishing point as well.
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MEASURING POINT METHOD

Constructing the Perspective Grid

* Draw the horizon line (HL) and ground line (GL) at any
convenient scale. This scale need not be the same as
the scale of the plan setup.

« At the same scale, Sransfer the positions of the major
left and right vanishing points (VPL and VPR) and the
left and right measuring points (MPL and MPR) from

the plan setup.
\\ 2|

\\

- — __\ 6: %
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+ Along GL, lay out equal increments of measuretment to ~— Transfer the units of measurements on GL to the left
scale. The unit of measurement typically is ong foot; baseline in perspective by drawing lines to MPR.
we can use smaller or larger increments, however, Transfer scale measurements on GL to the right
depending on the scale of the drawing and the amount baseline by drawing lines to MPL. These are
of detail desired in the perspective view. construction lings used only Yo transfer scaled
+ Establish the position of a vertical measuring line measurements along GL to the major horizontal
(VML) from the plan setup and lay out the same equal baselines in perspective.
increments of measurement.
* From VPL and VPR draw baselines through the « Afractional measuring point can be used to reduce the
intersection of VML and GL. | lengbh of measurements along GL. For example, you

can use '/ MPR to transfer a 5-foot measurement to
a point 10 feet beyond the picture plane along the left
baseline.
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MEASURING POINT METHOD

+ From the major left and right vanishing points (VPL _ * Over this perspective grid, you can lay tracing
and VPR), draw lings through the transferred 4 paper and draw a perspective view. It is important
measurements along the major horizontal baselings — Yo see the perspective grid as a network of points
in perspective. and lings defining transparent planes in space

+ The result is a perspective grid of one-foot squares rather than solid, opaque walls enclosing space.
on The floor ar ground plane. When one-foot squares The grid of squares facilitates the plotting of
become too small to draw accurately, use two-foot points in three-dimensional space, regulates the
orfour-foot squares instead. perapective width, height, and depth of objects,

* From VPLand VPR, draw lines through the scaled and guides the drawing of lings in proper
measurements along VML to establish a similar perapective.
vertical grid.
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MEASURING POINT METHOD

Once constructed, a perspective grid should be
saved and reused to draw perspective views of
intterior and exterior spaces of similar size and
scale. Each unit of measurement can represert 4
foot, four feet, a hundred yards, or even a mile.
Rotating and reversing the grid can-also vary the
point of view. Therefore, you can use the same
grid to draw an interior perspective of 2 room, an
exterior perspective of a courtyard, as well a5 an
aerial view of a city block or neighbarhood.
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+ To draw an object within a space, begin by
laying out it plan or footprint on the grid
of the ground or floor plare.

+ Then elevate each of the corners to its

perspective height using either a vertical grid

orthe known height of the horizon line (HL)
above the ground line (GL).

Complete the object by drawing its upper

edges, using the principles of convergence

and the grid lines to guide their direction.

Remember to transfer all measurements

only along axial lines.
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* You can use the grid to plot inclined and curved
lines as well.

+ Forinclined lines in perspective, see pages 116-19.

+ Forcircles in perspective, see page 121.




TWO-POINT PERSPECTIVE DRAWINGS

These three perspectives use the perspective grid shown on the preceding page.
In each case. however, the height of the observer's station poirtt (SF) above the
ground plane (GP) has been selected to portray a specific point point of view, and
the scale of the grid has been altered to suft the scale of the structure.

BB N DR TR 67 T
gl R
i i I
| b "]W” ijl
_ ' = *"AU |
== » The observer views Frank Lioyd Wright's
Kaufmann House, Falling Water, from the
8 AR 1 He  stream below the falls.
wm\ "| |
i| ()
I| i
3.
* This i a nortal eye-level view— = T
the one to which we are most
accustomed. 1
=3 r_,._‘—’” = -v M—h‘a
- +LK )

+ Here, a courbyard house is seenin an
aerial view from above.
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TWO-POINT PERSPECTIVE DRAWINGS

This interior perspective also uses the grid shown on page
112. Note that the left vanishing point (VPL) lies within the
drawing, enabling three sides of the space to be shown and a
greater sense of enclosure to be felt. Because VPL ligs
within the drawing, greater emphasis is placed on the right-
hand portion of the space. If the leff-hand side of the space
is 50 be emphasized, use a reverse image of the grid.
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PERSPECTIVE MEASUREMENTS

The combined effects of convergence and diminishing size
make it more difficult to establish and draw measurements in
linear perspective than in She other two drawing systems. But
there are Techniques we can use to determinie the relative
heights, widths, and depths of objects in the pictorial space
of 2 perspective drawing.

VERTICAL ML7)

i
g

'-')‘ﬂ‘.::---'--"-------------1-*-"-'*’;"-)

£+

Measuring Height and Width

In lingar perspective, any line in the picture
plang (PF) displays its true direction and true
length at the scale of the picture plane. We
can therefore use any such line as a measuring
ling (ML) to scale dimensions in a perspective
drawing. While a measuring line may have any
orientation in the picture plane, it typically is
vertical or horizontal and used to measure
true heights or widths. The ground line (GL) is
ong exatnple of a horizontal measuring line.

-~ Because parallel lines by definition remain

equidistant but appear Yo converge as they
recede In pgrspective, We can use 2 pair of
parallel lines to transfer a vertical or
horizontal measurement info the depth of 2
perspective.

Y

Digital Perspectives

Perspective measurements are not a major issue in SD-modeling
programs because the software uses mathematical formulas to
process the three-dimensional data we have already entered.

__— Once we establish a height or width, we can

ransfer the measurement horizontally or
vertically, a5 long as we make the shift
parallel to PF.
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PERSPECTIVE MEASUREMENTS
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Measuring Depth

Measuring perspective depth is more difficult than
gauging heights and widths in linear perspective. Various
methods of perspective construction establish depth in
different ways. Once we establish an initial depth
Judgment, however, we can make succeeding depth
judgments in proportion To the first.

Subdividing Depth Measurements

There are two methods for subdividing depth
teasurements in linear perspective: the method of
diagonals and the method of Triangles.

Method of Diagonals

In any projection system, we can subdivide a rectangle

into four equal parts by drawing two diagonals.

« Forexaple, if we draw two diagonals across a
rectangular plane in perspective, they will intersect at
the geometric center of the plane. Lines drawn through
this midpoint, parallel to the edges of the plane, will
subdivide the rectangle and its receding sides into
equal parts. We can repeat this procedure to subdivide
arectangle into any even number of parts.

To subdivide a rectangte into an odd number of equal
parts, or to subdivide its receding edges into a series of
unequal segments, its forward edge must be parallel to
the picture plane (PP) so that it can be used as a
measuring ling (ML),

» On the forward edge of the rectangle, we mark off the
same proportional subdivisions to be made in the
depth of the perspective.

« From gach of the marked poirits, we draw parallel lines
that converge at the same point as the receding edges
of the plane.

» Then we draw a single diagonal.

+ Ateach point where this diagonal crosses the series of
receding lings, we draw lings parallel %o the forward
edge. These mark off the desired spaces, which
diminish as they recede in perspective.

+ Ifthe rectangle is a square, then the subdivisions are
equal; otherwise, the segtments are proportional but
not equal,




PERSPECTIVE MEASUREMENTS

Method of Triangles

Because any line parallel to the picture plane (PP) can be subdivided
proportionately to scale, we can use such a parallel line as a
measuring line (ML) o subdivide any intersecting line into equal or
unequal parts.

LHL

+ Fromoneend (A) of the receding line to
be subdivided. we draw a measuring line
(ML) parallel to FP. If the receding line i
horizontal in space, then ML will be a
horizontal line in the drawing.

Ab an appropriate scale, we mark off the
aesired subdivisions on ML.
* We define a triangle by connecting the

Extending o Depth Measurement
If the forward edge of a rectangular plane is parallel to the picture

end (B) of ML and the end (C) of the
receding line.

From gach of the scaled subdivisions, we
draw lines that are parallel to BC and
therefore converge at the same
vanishing point. These lines subdivide
the receding line infothe same
proportional segments.

L.

plane (PP), we can extend and duplicate its depth in perspective. ~~ First, we establish the midpoint of the
/ rear edge opposite the forward edge of
the rectangle.

£

* Note that it is usually better to subdivide a larger measurement
Into equal parts than it is to multiply a smaller measurement to
arrive at 2 larger whole. The reason for this Is that, in the latter
procedure, even minute errors can accumulate and become visible
in the overall measurement,

: Then we extend a diagonal from
/ forward corner through this midpoint to

meet ah extended side of the rectangle.

* From this point, we draw 2 line parallel
to the forward edge. The distance from
bhe first to the second edge is identical
to the distance from the second to the
third edge, but the equal spaces are
foreshortened in perspective.

* We can repeat this procedure as often
as necessary to produce the desired
umber of equal spaces in the depth of
a perspective drawing,
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INCLINED LINES

L HL
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Once we are familiar with how lines parallel to the
three principal axes of an object converge in linear
perspective, we can use this rectilinear geometry as
the basis for drawing perspective views of inclined
lines, circles, and irregular shapes.

+ Inclined lines parallel to the picture plane (PP)
retain their orientation but diminish in size
according to their distance from the spectator. If
perpendicular or oblique o PR, however, an inclined
set of lines will appear to converge at a vanishing
point above or below the horizon line (HL).

« We can draw any inclined ling in perspective by
first finding the perspective projections of its end
points and then connecting them. The easiest way
to do this is To visualize the inclined line as being
the hypotenuse of a right triangle. If we can draw
the sides of the Sriangle in proper perspective, we
can connect the end points to establish the
inclined line.

f we must draw a number of inclined parallel lines,
as in the case of a sloping roof, a ramp, ora
stairway, it is useful to know where the inclined
set appears 1o converge in perspective. An inclined
set of parallel lines is nat horizontal and therefor
will not converge on HL. If the set rises upward as
it recedes, its vanishing point will be above HL;
if it falls as it recedes, it will appear to coriverge
below L.

An expedient method for determining the
vanishing point for an inclined set of lines (VFi)

i 70 extend one of the inclined lines until it
intersects a vertical ling drawn through the
vanishing point. (VP) for a horizontal line lying in
the same vertical plane. This intersection is the
vanishing point (VPi) for the inclined line and all
otherlings parallel $o .




INCLINED LINES

PPy

Amare precise method for determining the
vanishing point for an inclined set of parallel lings
i a5 follows:

Y

| PLAN

—t—

PERSPECTIVE

T=~— e

Inthe plan view of the perspective setup, we
determine the vanishing point (VF) for a
horizontal line in She same vertical plare as one
of the inclined lines.

With VF as the center, we swing an arc from the
station point (SF) to the picture plane (PF).
Mark this point A.

* Inbhe perspective view, we mark point A along

.

the horizon line (HL).

Avanishing trace (VT) s a line along which all
sets of parallel lings within a plane will appear to
converge in linear perspective. The horizon line,
for example, is the vanishing trace along which all
horizontal sets of parallel lings converge.

We establish a vertical vanishing trace (VT)
through VP, This is the vanishing trace for the
vertical plane containing the inclined set of
parallel lines.

From point A, we draw a ling ab the tru slope (o)
of theinclined set. .

The poirit % which this ling intersects VT is the
vanishing point (Vi) for the inclined set of
parallel lines.

* The steeper the inclined set of parallel lines, the

farther up or down on its vanishing trace (VT)
will be its vanishing point (VPI).

Note that if an inclined set of parallel lines rises
upward and another set in the satme vertical
plane falls at the same but opposite angle To the
horizontal, the distances of their reapective
vanishing points (VPi! and VPi2) above and below
the horizon ling (HL) are equal.
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STAIRS

Drawing stairs in perspsctive is easiest
when we can determine the vanishing point
for the inglined lines that connect the stair
nosings.

—
™ Wefirst lay out the perspective view of the

%) !\ F//YQ}_ horizontal stair run on the floor plane.
\ |5 We are not: conicerned yet: with the

M TN individual treads of the stairway.

|~ We then extend a vertical plane to the
height of the stair landing or next floor

-
n__

riser in perspective.

S Wedrawan nclined lire from the top of
Ay £ s the first riser to the top of the landing or
' upper floor level.

/il
/| level,
// /L/r" =~ Next we divide one side of this plane into
oy the number of equal risers in the stair run.
/ /f,v’ %,,l * We can determine the height of the first
|

This inclined line is subdivided by extending
horizontal lines from the riser markings.

» From these points, we draw the risers and
treads as vertical and horizontal planes in
perspective.

~ We can use the vanishing points for
inclined lines to draw other elements
parallel to the inclined lines, such as stair
stringers and railings.

L
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CIRCLES

—

GEOMETRIC CENTER /
OPTICAL CENTER ~ -

The circle is the essential basts for drawing
cylindrical objects, arches, and other circular forms.

= The perspective view of a circle remains a circle

when it is parallel to the picture plane (PP).

> The perspective view of a circle is a straight line

when the sightlings radiating from the station
point (SF) are parallel to the plane of the cirgle.
This occurs most frequently when the plane of the
circle is horizontal and at the height of the horizon
line (HL), or when the plane of The circle is vertical
and aligned with the central axis of vision (CAV).

* Inall other cases, circles appear as eliiptical
shapes in perspective.

* Todraw a circle in perspective, we first draw a
perspective view of a square that circumscribes
the circle.

* Then we construct the diagonals of the square and
indicate where the circle crosses The diagonals
with additional lines parallel to the sides of the
square or tangent to the circumference of the
circle. The larger the circle, the more subdivisions
are necessary to ensuresmoothness of the
elliptical shape.

* Note that the major axis of the ellipse
representing the circle in perspective is not
coincident with the geometric diameter of the
circle. )

We tend to see things as we believe them to be.
So while a circle in perspective appears to be an
ellipse, we Tend 10 see It in The mind's eye as a
circle, and thus exaggerate the length of its minor
axis.

The minor axis should appear to be perpendicular
to the plane of the circle. Checking the relationship
between the major and minor axes of elliptical
shapes helps to ensure accuracy of the
Toreshortening of circles in perspective.
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REFLECTIONS

Reflections occur on the horizontal surfaces of
bodies of water, the mirrored surfaces of glass, and
the polished surfaces of floors. A reflecting surface
PBIECT preselits an inverted or mirror image of the object
being reflected. For example, if an object is resting
directly on a reflecting surface, the reflected image
isa direct, inverted copy of the original. Thus, in a
perspective view of the reflection, the reflected
image follows the same perspective system of lines
already established for the original image.
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/f REFLECTING SURFACE
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= \{{ s, _— Sightlines reflect off a mirrored surface at an
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{ A \\Q}\\ e | angle equal 5o the angle of incidence. Each
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[ Pt SR ey } reflection therefore doubles the apparent
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| = -~ S S : dimension of the space in a direction
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= R I perpendicular to the mirrored surface.
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REFLECTION \\ff ~ Anything in front of or above a reflecting surface

/’ appears at the same distance in back of or below
the reflecting surface in a direction perpendicular
to the surface.
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= Oblique lines not
parallel to the reflecting surface slant at an equal
but opposite angle in the reflection.

REFLECTING |\ sl
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REFLECTIONS

VP FOR be & 4

Any reflecting planar surface parallel to one of
the three major axes extends the perspective
system of the subject. Therefore, the major sets
of parallel lines in the reflection appear to
converge bo the same vanishing points as do the
corresponding sebs of lings in the subject.

. ———= When the subject is in front of or above a

reflecting surface, first reflect it distarice to
the reflecting surface, then draw its mirror
image. The plane of the reflecting surface
should appear to be halfway between the
subject and its reflected itnage. For example,
the waterline establishes the horizontal
refiecting plane. Foint o lies in this plane.
Therefore, 0a =0a'and ab=a'b.

—— Reflections of lings perpendicular to the
/ reflecting surface extend the original lines.
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REFLECTIONS

[ REFLELTING ZSURFACES ——

When drawing a perspective of an interior
space having a mirrored surface on one or
more of its major planes, we extend the
perspective sysbem in the manner described
on the previous page.
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