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INTRODUCTION

Drawing is almost a magical power. It enables you to communicate in
a different way than spoken or written language. Perspective drawing
lets you convey how things work and how they look. You can inspire
others with something as simple as a pen and a napkin!

When | created Design Studio Press, this is the first book | ever
intended to write. Well DSP turned 10 years old this past March. With
55 other books already in print, so much for Plan Al Finally, with the
help of my good friend and longtime coteacher, Thomas Bertling, |
bring you the drawing know-how I've taught for over 18 years in my
own workshops and at Art Center College of Design.

Organizing this book was like a sport where you train for years in
order to compete at a high level for a few seconds. We combed
through over a decade-and-a-half of demos and lectures to formulate
the pages we now present to you.

Once you master these manageable perspective-drawing exercises,
you will have the knowledge fo sketch anything from your imagination,
to think like @ designer and draw things the world has never seen!

Books are great for looking at beautifully printed reproductions of
original drawings and reading about the thoughts and methods
behind those drawings, but video might be even better for step-by-
step demonstrations. For that reason, many pages of this book link to
online tutorials. Check out page 004 for a full explanation of how to
use the Design Studio Press app.

Almost all of us drew when we were kids and some of us never stopped.
While it takes practice to master the fechniques in this book, it's worth
the effort. Humans have been drawing for over 40,000 years so you're
about to acquire one of the oldest forms of communication. Jump in
and do the basic exercises at the beginning of this book with passion.
As you master these ancient skills, pass along the knowledge and teach
others the wonders of perspective drawing from their imagination.

Let's draw!

< e Rebectfen.

May 31, 2013
Los Angeles, California
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In this chapter you will learn about all the basic tools needed to get
started with drawing. There are two categories: materials and skills.

It is important to know how to pick the right materials for the job at
hand. As the topic and intent of the sketch changes, so will the materi-
als needed. Quick loose skeiches require a good flow of ink to paper
and sometimes strokes should be very light to find “happy accidents”
in the drawing. Tight drawings need a lot of attention. Optimally, one
pen is used fo generate varying thicknesses of lines. To achieve the
best workflow, match different kinds of paper to different pens. When
you find your favorite pen, make sure to buy severall Somefimes that
beloved pen goes out of production way too fast.

CHAPTER

DRAWING MATERIALS AND SKILLS

0l

Building up mechanical drawing skills is an important factor in cre-
ating great drawings. It might seem simple, to draw a straight line,
ellipse or curve. But these skills must become ingrained in muscle
memory so that concentration can be spent on construction versus
thinking about how to create the lines in the construction. Also, these
skills will help create clean drawings that can be done quickly and
passed along the production line easily. Not having fo use multiple
tools will also speed up the drawing process.

Building muscle memory takes time and practice, so be patient! Take
on the exercises one at a time, and soon your skills will improve.

° Scoft Robertson | Thomas Bertling | HOW T0 DRAW ——— 011



CHOOSING YOUR DRAWING MATERIALS

In the beginning, a lot of money does not need to be spent on
materials. All that is really needed are pens, paper and a few basic
tools. Brand names don't matter much, so let's get into the criteria for
choosing materials.

Basic tools

1. Circle template
A circle template is quite useful to clean up circles, especially in side
views. A compass is nice fo have, but the circle template is faster to use.

2. Sweeps

The sweeps pictured above contain the most commonly skeiched
automotive curves. But don't rely on them fo dictate your design.
Always draw your lines freehand and then use the sweeps to clean
them up.

3. Cotton pad, paper towel or tissue
To avoid ink globs on the page, dab the ballpoint pen frequently.
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4, Equal spacing divider
An equal spacing divider is a super-handy tool that divides any
distance into even segments.

5. Straightedge
Use a straightedge to construct grids for underlays.

6. Ellipse template set

Use ellipse templates fo clean up ellipses. Alvin or Pickett are recommended
brands since they work for most situations. A good set of ellipse guides is
an investment, but worthwhile because it will last decades.



Pens

Pads

Paper

CHOOSING PENS AND PAPER

Match the pen fo the paper in order to create drawings with different
line weights. Ideally, you want to be able to draw both construction
lines and contour lines without switching your drawing tool.

Ballpoint pens

When choosing a ballpoint pen, test it on the paper that you plan
to use most frequently to see how much ink builds up on the tip as
multiple lines are sketched. A pen that can sketch at least 10 lines
without forming an ink glob on the fip is best.

No erasing!

Being able to erase is not an advantage in this style of drawing. There
are so many infersecling construction lines that it is nearly impossible
to erase anything without disrupting these valuable shortcuts that
help to explain your drawing. Plus, erasing slows down the drawing
process a lof.

So what can be done when erasing is not possible2 Draw lightly. It's as
simple as that. Sure, some lines might be incorrect, but you can clean
up the drawing later with an overlay,

Refer to the last chapter of this book, page 188, for examples of
combinations of materials used for various types of drawings. Choose
a paper that works well with your preferred drawing tool. A rougher
paper will be able to produce both thin and thick lines with faster
flowing ballpoint pens.

Types of paper

Try many combinations of pens and paper until a favorite is found.
Anything from cheap copier paper to specialty papers will work.
There are a couple of specialty papers that work well with markers as
well as pens. Be aware that there are two sides to these papers: one
side is waxed and the other is raw. Always draw on the raw side. The
waxed side is there to prevent markers from bleeding through to the
next page and it's ferrible to draw on with markers.

Softness of the Drawing Surface

This is not referring to the paper itself, but how it is used. Drawing
on a soft surface enables the best line quality. Do not work on a hard
surface with a single piece of paper! Have at least 15 pages under a
drawing to get the best line quality possible.

Working with underlays

Look for paper that is fransparent enough so than an underlay can
show through, but not so transparent that the table shows through
when you present your drawings.
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THE CRAFT OF DRAWING

Drawing requires full concentration! Initially you'll spend most of your
energy on craftsmanship and construction and very little on design.
The more craftsmanship and construction skills become muscle
memory, the more design can become the focus. The first step in this

Set up a workspace

L

Learn to draw one straight line
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process is to practice the basic craft of drawing lines: straight lines,
controlled curves and ellipses. This book has several good exercises
for practicing these skills. As skills increase, the need to practice these
exercises will diminish. Let's start with some warm-up drawings.

Clear the space! In order to stay focused, it's best to clear enough
space and time to commit fully to the drawing. Have a clear work
surface with tools at the ready. Flow will be broken when a pen
or siraightedge can't be found! The worst part is that the rhythm is
lost for that drawing and what was clear ten minutes ago will take
another ten minutes to understand again. Have a soft pad to draw
on with at least 15 pieces of paper underneath the drawing for best
line-weight results.

Being able fo draw straight lines from point to point and in a grid is
essential for all of the techniques in this book. These exercises may
seem simple, but fo do them well means burning through some paper
fo build the necessary muscle memory.

Let's look at the body mechanics that are necessary fo achieve a
consistently straight line. You only need to learn how to draw one
straight line. After that rotate the paper to change the line direction.
Without this technique, keeping the paper in a fixed position would
lead to having to learn how to draw an infinite number of siraight lines.

Draw with the whole arm! For long lines, use the elbow and shoulder
joints; it's almost impossible to achieve this by only using the wrist,

Draw slowly! Lines need to be repeatable and controlled. Draw each
line once and do not trace the same line over and over again.

Ghost the line! Go through the movement with the pen hovering
above the paper. When the correct orientation is found, drop the pen
on the paper and draw.

Is the line arching?

1. Muscle memory might have to be rewired when a line that feels
straight while drawing results in an arch (red line).

2. The best way to counterbalance is o draw a line that feels like the
opposite arch (green line).

3. After some practice the feeling of drawing a straight line and the
result will match up (blue line).




PRACTICING FREEHAND STRAIGHT LINES

Drawing parallel lines

Start off with shorter lines, something in the 3-inch range, and work
up to the full length of the paper. Make sure to engage the entire arm
and that lines are drawn consciously; they should be repeatable at the

Aiming lines point to point

Below are two ways of practicing. First, draw a couple of points
on the page and connect them. Remember to rotfate the paper to
orient one straight line that the body knows how to draw. It's fine to
overshoot the points slightly to improve flow.

Drawing boxes in perspective

A fun way fo practice drawing siraight lines is fo draw boxes in 1-point
perspective. Draw a Horizon Line (HL) and choose a Vanishing Point
(VP). Draw a rectangle and connect each corner to the VP. Draw another
rectangle in the distance between these lines and you have a box!

HL

o /
/' 4
P
-~ B AN o
e A
| ’,'
e s

same length and spacing. Draw lightly. These are the fundamentals for
drawing construction lines.

The second exercise is to draw lines that meet in one point. Start
to draw at any point outside of the center, draw a line through the
center, and continue.

i

Draw through, which means to draw even the edges that would not be
seen, because they are behind the box. Draw the complete box with
light construction lines, then darken the inside edges and the outlines
of the box. The outlines should be darkest. Trace lines again and
again to achieve different line weights.

-
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X-Y-Z COORDINATE SYSTEM

7 Axis

Sketching in perspective requires understanding the X-Y-Z coordinate

system. Each axis points toward a Vanishing Point. Each plane is ; s
perpendicular to its axis. Stay in control of your drawing by always \ | I
knowing on which plane you are sketching. This system is used not | YPlane | X Plane

|
only to sketch boxes, but for all complex forms. !l | '

2-point perspective is needed.

] .’___—-"-\l.
To draw a box where no side is perfecily perpendicular to the viewer, il D Z Plane
e X Axis /‘m Y Axis

Drawing a box in 2-Point perspective

HL
1. Draw the Horizon Line (HL). Then draw
the front corner of a box. This establishes the
X, Y and Z Axes.
LVP HL

2. Extend the X Axis and the Y Axis lines from

the bottom of the vertical, until they infersect

the Horizon Line. The intersections of these ) .

lines create the Left Vanishing Point (LVP) and X Axis ' Y Axis
Right Vanishing Point (RVP) for the drawing.

Lvp HL

. E - I— =

3. Draw lines from the top of the vertical, to
the Left and Right Vanishing Points. Then add
two verticals af any distance.

LvP HL

o — —— —

4. Close the box by drawing lines from the ) ) - =
top of the two new verticals fo the Left and | =
Right Vanishing Points. Add the resulting f
hidden vertical in the back. |

VP HL

T S —

5. Darken the visible edges of the box. The e O
drawing still shows the light construction

lines. This is what it means fo "draw

through," which is very helpful to control

your drawings.
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PRACTICING FREEHAND SMOOTH CURVES

Drawing requires not only straight lines, but curves too. There is a skill
to drawing smooth, accelerating curves. When working in side view
you determine how the curves flow; in perspective, the construction
dictates how the curves flow and it can sometimes be surprising how
radically some curves move in perspective.

Drawing curves through multiple points

Practice drawing accelerating curves through multiple pre-existing
points. A smooth, graceful curve is optimal. This is done best by
drawing the curve in segments, using the guide points as waypoints,

Do

Place points that follow your intended de-
sign, then create a smooth curve through
those points. Rotate the page while drawing
and use the natural curves your wrist and
fingers draw. It's fine to draw the curve in
segments; it's not necessary to draw it as
one continuous line.

///_—‘

DO NOT

Create a curve with edges and corners.
Avoid this by seeing the points as waypoints
rather than endpoints.

not end points. Otherwise, the segments will have to be re-drawn
multiple times and that causes fuzzy/hairy lines. Keep practicing
curves fo prevent this from happening.

—

\
DO NOT
Create a fuzzy line. Stay focused and
methodical. Control the line as much as
possible so that the fask can be repeated
over and over at a high quality.
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PRACTICING FREEHAND ELLIPSES

Ellipses occur frequently. They are essentially circles in perspective, comfortable placing ellipses, start by drawing o controlled ellipse.
and some obvious ellipses are wheels and gauges. But they are In later exercises, placing a circle in perspective, which becomes an
also needed in constructions fo rofate doors and objects. To become ellipse, will be explained.

Drawing an ellipse and adding the minor axis
1. Draw a freehand ellipse. Make sure to move the whole arm.

2. Draw with a light line. Later, the drawing can be cleaned up with
an ellipse guide. Do not darken the lines too much by repeating the
strokes. Even if you drew an incorrect ellipse, drawing over and over
it will only make it more obvious. g Too dark and too many lines

" )
3. Check that the ellipse has no flat spots and is not lopsided. Good line weight

4. Place the minor axis on the ellipse. The minor axis is the line that
divides it in half across the narrow dimension of the ellipse making each
half equal to the other. The minor axis plays an important role in placing
the ellipse in perspective, so finding and controlling it is essential.

Pointy
%
5. Double-check with an ellipse guide or fold the paper along the . ™
minor axis and check that the two halves line up on top of each other :
by holding the paper up to the light. -t
Sy “Flat spot )

Round

Draw minor axis

Clean up with Ellipse Template

s =
/
/

Fold ellipse along minor axis on fop of itself.
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DRAWING AN ELLIPSE ON THE MINOR AXIS

Now switch it up. Draw the minor axis first and then place the ellipse over

it. Align the hand correctly by rotating the paper to get the best angle.

Minor axis first ... ... then draw the ellipse

/

Perpendicular, but not symmetrical

Make sure that the ellipse is symmetrical. Check that it is on axis. The
minor axis needs to be cenfered and perpendicular to the drawn ellipse.

Ellipse is not perpendicular to axis

Drawing ellipses defined by the minor axis and width

Draw the minor axis, then a line to the left and the right of it. Make sure these
outer lines are symmetrical or it will be impossible to draw ellipses that fit.

Place the ellipses on the minor axis and match them to the width of the two
additional lines. Vary the degree (how narrow or wide they are) as well.
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020 ——— Scott Robertson | Thomas Berfling | HOW TO DRAW



Stationpoint

PERSPECTIVE TERMINOLOGY

Explore this chapter to familiarize and refresh your knowledge of
perspective terminology. The focus is on the terms and principles that
are essential fo navigate perspective drawings and fo design objects
and scenes from your imagination.

Remember, a true version of what is seen is not created, but rather
emulated, since stereoscopic vision is not possible on paper. Humans
have two eyes, which allows us to see in 3D. Drawing in perspective is
a cheat, an approximation of how we see the world.

This chapter will explain the rules that exist to create the best illusion
on paper. Once the rules have been mastered, it's okay to break them
intentionally. However, if they are broken accidently, it can sabotage
what you are trying to convey to the viewer. For example, imagine

CHAPTER

02

you want someone fo view your fantastic landscape and house as
someplace they would want fo live. Instead, a nagging question
comes to their mind —something is odd and they cannot figure out
what it is. This question is triggered by an inaccurate perspective in
your drawing and should not have happened, since the goal was to
talk about the project, not perspective. This was unintentional and
ended up distracting the viewer from the goal.

Knowing the fundamental rules of perspective will allow you fo join
the discussion and exploration of perspective knowledge. There are
many books that cover this terminology in depth, and doing additional
research is encouraged. Join the community and start exploring your
own questions and finding answers that allow for judging work and
helping others.
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DEFINING THE PERSPECTIVE BY THE VIEWING POSITION

Defining the viewing position is essential fo controlling the perspective
drowing. Keep in mind that photography is being replicated in the
drawings; therefore, it is essential fo define where one is standing, the
viewing direction, and the lens being used. This knowledge will apply

Defining Point of View - (POV)

1. Ground Plane
Line of Sight
—

Station Point|

to the guessed perspective, the constructed perspective, and even to
the computer-generated perspective. The rules need fo be known so it
becomes obvious when they are being broken.

Let's look at the following situation. A great picture of a building is
token with o camera and displayed. Another person wants to take
the same shot when visiting the same location. In order for this to
happen, the second photographer needs fo know the location, viewing
direction and the lens fo use. This is the same information needed to
create a drawing.

1. Ground Plane

The position and direction where the photo was taken needs to be
known. This could be on the street, on a bridge or on the sand at the
beach. Whatever surface on which the photographer was standing or
sitting is the ground plane. That's simple on Earth, but what about in
outer space? In space it would still be considered as sitting or standing
in a spaceship and this would determine the ground plane. What if
the ship is removed from the equation? Then think of the ground plane
as the extension of the soles of the feet.

Station Point - (SP)

Now that the ground plane is established, the location and height
of the camera—or in the case of a drawing, the eye—needs to be
disclosed. In a drawing this spot is called the Station Point. Think of
the Station Point as a point in space that has no direction.

Line of Sight
The direction one is looking is the Line of Sight. The Line of Sight
determines both the direction being looked and the incline.

In the graphic, the Line of Sight is parallel to the ground. This creates
a 1- or 2- point perspective in which all physical vertical lines are
represented by vertical lines in the drawing.

Tilting the line of sight (having it not be paradllel to the ground) creates
a 3-point perspective or even a 5-point perspective. For starters it is
recommended fo keep the Line of Sight parallel to the ground. This
makes the construction considerably easier,

2. Picture Plane - (PP)

The Picture Plane is the surface on which images are recorded. Imagine
the Picture Plane being a plate of glass that is pinned perpendicular
to the Line of Sight.

It is time o capture the image. Close one eye and on the glass, start
drawing what you see behind the plate of glass. The vision rays run
from the eye to the object, passing through the picture plane. Record
those fransition points on the Picture Plane. This is perspective drawing.

How far is the Picture Plane from the Station Point? It doesn't matter for
this construction. Pushing the Picture Plane away just creates a larger
drawing, but will not change the proportions in the drawing itself.
Historically, when the masters were really painting on glass, their arm
length was the limiting distance factor.



CONE OF VISION - COV

1. Take a look at what was captured on the Picture Plane glass;
specifically notice the squares on the ground. The squares closer to
the box are less distorted than those that are closer to the viewer. The
captured image is correct with a high or low amount of distortion,
but the closer squares are much harder to understand. They may be
squares, but they look more like long rectangles.

Coming back to the camera analogy, it's time to choose the lens. This
can be anything from wide fo telephoto. The particular lens determines
how much of the area will be seen through the lens, which is what
is included in the drawing. If's assumed here that the camera would
take a square picture as defined by the square picture plane on the
previous page.

2. The optimal lens that creates an acceptable amount of distortion
is @ 50mm lens. This translates into the drawing as a 60° Cone of
Vision. How is this determined? Every lens has a degree of visible
area assigned fo it and 60° is close to what is seen through a 50mm
lens. This cone is green in the drawings. A 90° Cone of Vision is
shown in red.

3. Going back to the drawing, the Cones of Vision have been added.
There are two circles. The inner circle represents the 60° Cone of
Vision and the outer circle the 90° Cone of Vision. It becomes clear
that the area within the 60° Cone of Vision has less distortion than the
area in the 90° Cone of Vision.

Cone of Vision degrees for different perspectives

When drawing, it's best to maximize the space on the page and not
draw objects that are too distorted. Here are guidelines for the Cone
of Vision degrees for different perspective constructions.

1-Point Linear Perspective Cone of Vision: 50°

T-point perspective is very prone to distortions. To avoid them
altogether, stay within @ 50° Cone of Vision in drawings. Going even
as small as 40° is acceptable. Be aware that going too small will
flatten out the perspective like that of a felephoto lens.

2-Point Linear Perspective Cone of Vision: 60°

The Cone of Vision can be opened up more here. Be aware that
around the edges, the distortion will increase, so it's best not to place
any critical drawing elements near the edges. The 60° Cone of Vision
will be the go-to Cone of Vision for most drawings.

3-Point Linear Perspective Cone of Vision: 60°
Staying within the 60° Cone of Vision is still recommended.

5-Point Curvilinear Perspective Cone of Vision: open choice

In 5-point perspective almost anything goes. Keep in mind that
whatever is being drawn will be like o wide-angle-lens photograph
at this point. To see examples of this jump ahead to page 047.
Perspectives can be created that allow more than the natural Field
of View to be perceived. When this happens be extra mindful of the
construction. Make sure to double-check all lines since instinct can
easily lead to a wrong direction.
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FINDING VANISHING POINTS ON THE PICTURE PLANE

Diag.1
LvP
Diag. 2 | ‘
|
L S ! .
|
| !
5P _
Top view
Picture Plane
LVP, o
Diag. 3 —

HL

HL

HL

HL
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Let's emulate the "glass plate" experience on a piece of
paper. Understanding where the Vanishing Points are, and
how they relate to one another, makes it easier to build
perspective grids.

1. When the parallel lines of the box are extended, each set
converges to a Vanishing Point.

Letters used in the Drawings:

SP Station Point

HL Horizon Line

CVP  Center Vanishing Point

LvP Left Vanishing Point

RVP Right Vanishing Point

45 VP 45° Vanishing Point, and other degrees

2. To find the Vanishing Point for any set of parallel lines,
use the top view and move one of the lines parallel until
it intersects the Station Point.

Next, find the point where that parallel line intersects the
Horizon Line. This is its Vanishing Point.

3. The next step is fo abstract this construction to fewer lines
to be able to find any Vanishing Point in the future.

This drawing shows a combination of the top view and the
Picture Plane. This is done fo save space and is more efficient.
It's called the Visual Ray Method for perspective drawings.

With both drawings combined, the two lines at the Station
Point have a relative angle of 90°. This angle of 90° is
what locates the two Vanishing Points on the Horizon Line
needed for the construction of objects with 90° corners in
perspective.

Going from the Station Point directly to the Horizon Line will
yield a perpendicular line. The point where this line intersects
with the Horizon Line is the Centfer Vanishing Point for this
perspective construction.



4, To find a new set of 90° Vanishing Points rofate the two
90° lines together. The center of rotation is at the Station
Point. Any degree of rotation can be chosen. Here the 90°
lines were rotated clockwise so that both intersect with the
Horizon Line while still staying on the page.

5. To place another box with 90° corners use the new set of
Vanishing Points. Both boxes sit on the same ground plane
and are rotated at different dagrees relative to the viewer.

A common error is to cause a rotated object to look like it's
floating above the ground or is filted. This is caused by not
matching the Vanishing Points o the same Cone of Vision.

6. To find the degree of any Vanishing Point measure its
deviation from the line that runs perpendicular to the Horizon
Line and ends at the Station Point. To achieve a 90° box, the
degrees of deviation of the Left and Right Vanishing Points
will total 90°. Use them together as pairs and avoid mixing
them with one another.

7. Up to now in this example, random Vanishing Point pairs
have been found. Now it is time now to find a matching pair
of VPs that are more common. Other than 1-Point Perspective,
very common VP combinations are 75/15, 60/30, and
45/45. Take a second look at the 30° Vanishing Point. The
edge of the 60° Cone of Vision runs through this Vanishing
Point, while the center of the Cone of Vision is the Center
Vanishing Point.

A YP

Diag. 4

Diag. 5
5 HL
= e ———— 5 -+
sp
Diag. 6
63 VP 50 VP | 27VP 40VP  HL
50°/"_\ 40°
6'3"-/7—_\ 27°
SP
Diag. 7
60 VP 45 VP CVP 15VP 30VP 45VP HL
- - - - - -
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PHYSICAL PARALLEL LINES CONVERGE TO A COMMON VANISHING POINT

As a general rule, physical parallel lines converge to a common exceptions are found. This is because 1-point and 2-point
Vanishing Point, but like anything else there are exceptions! In perspective constructions are made more efficiently by not having
linear constructions for 1-point and 2-point perspective these all physical parallel lines converge.

1-point perspective with some non-converging lines

In 1-point perspective, there is only
convergence info the depth of the drawing.
Any lines that are parallel to the Picture Plane
or perpendicular fo the viewer will scale, but
not converge.

In this drawing, neither the verticals nor the
herizontals converge. In addition, all angled
lines that are on a plane parallel to the
Picture Plane do not converge either.

This makes using 1-point perspective very
attractive, since it is quick to set up and use.
There is only one direction of convergence
and only one Vanishing Point to consider.

Drawing by: Danny Gardner
View more of Danny's nice work at:
www.dannydraws.com

In 2-point perspective, all physical parallel
lines converge except the verticals. The
verticals stay vertical and do not converge.

Keeping the verficals perpendicular to
the Horizon Lline makes it much easier
and faster to draw in 2-point perspective.
The drawback is that the perspective can
quickly become distorted if the 60° Cone of
Vision is abandoned. A 3-point perspective
is needed fo draw more dynamic views
looking up or down.
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HORIZON LINE RELATIVE TO POSITION

Standing higher or lower with the Line of Sight parallel to the ground

What happens fo the Horizon Line when the Stafion Point
is higher or lower? Let's review the set-up of these scenes.
There is a side view (left) and the corresponding view of
the blue Picture Plane [right). In the Cone of Vision, the Line
of Sight is parallel to the ground at different heights. On
the object are 3 height lines. Each of the lines corresponds
with the height of the viewer's eyes.

Looking atthese examples, notice that the corresponding
height line is on the Horizon Line and flat, while the
other height lines show convergence. Most important is
that as the Station Point raises and lowers, so does the
Horizon Line.

The changes shown affect how much of the object can
fit into the Cone of Vision while remaining in 2-point
perspective, with the verticals perpendiculor to the
Horizon Line.

1. Imagine standing on a large block and looking straight
ahead. The corresponding height line is on the Horizon
Line and level. Since the Cone of Vision moved up, less of
the base of the object is seen.

2. Standing on the ground, the whole object can be seen
in the Cone of Vision. The upper height line is converging,
while the middle one matches with the Horizon Line.

3. Standing in a hole, the corresponding height line
matches the low Station Point. Now the upper part of the
obiject is out of the Cone of Vision, but much more of the
ground in front is visible.

i i

HL =
.___,___h_‘_/l
" .,L-/": —
2 S
;——P“"“\\:
HL
3. = '\\ ~
I
|
HL  1TH

Tilting the head, or when the Line of Sight is not parallel to the ground

When the head is filted, the Line of Sight, Cone of
Vision and Picture Plane move in tandem. In a linear
perspective there will be 3-point perspective. Notice
the verticals starting to converge. Then take a look
at the height line! The line corresponding to viewing
height is still on the Horizon Line, but the Horizon Line
now has moved relative to the Cone of Vision and is
not splitting it in half as it did when the Line of Sight
was parallel to the ground.

4. looking up, the verticals are converging and the
base of the object is no longer seen.

5. Looking down, the verticals are converging toward
the bottom and the top of the object is no longer seen.

4. ~ /i e

HL
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PERSPECTIVE DRAWING TECHNIQUES

The drawing skills you acquired in the previous chapters are about
to be put to good use! Construction techniques will be taught in this
chapter that will provide a very powerful freehand sketching arsenal.

One of the goals of perspective drawing is to be able to find any
point in space. Connecling two points creates a line and connecting
multiple points can create a curve. Lines and curves are the building
blocks to maoke objects of your imagination visible on the page.

The ability fo multiply, divide and mirror lines and objects in perspective
is essential. These basic techniques will be explained so you can start
fo create more complex drawings.

—
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CHAPTER

03

Drawing lines lightly is essential, since a lot of lines will be created in
a small area. Stick with a single pen and do not erase!

Why one pen?
Switching pens only slows you down and breaks your concentration.

Why no erasing?

The drawings become so dense with lines that erasing can’t be done
without removing lines that are needed. Instead, draw lightly so that
minor mistakes can be ignored. Work on the original drawing as long
as possible. You can always create a clean overlay later.
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DIVISION AND MULTIPLICATION OF DIMENSIONS IN PERSPECTIVE

Being able to divide and multiply dimensions in perspective is one of
the key building fools used to generate drawings. These rectangles

No measuring required. This is a great advantage because it's quite
labor-intensive to measure in perspective. On the left are orthographic

provide the scaffolding to build upon. constructions and on the right are perspective examples. The techniques

that work in the orthographic view also work in perspective.

Dividing a rectangle in half, in perspective

1. First, define the rectangle. Make sure fo stay within the Cone of
Vision to avoid unexpected results.

2. Draw the diagonals by connecting the opposite corners. Draw
lightly, since these lines should disappear in the final drawing.

3. To divide the rectangle vertically, draw a vertical line through the '
intersection point of the two diagonals.

In the orthographic view the rectangle is divided evenly.

In the perspective view, the rectangle is also divided evenly, but

in perspective. The distance between the closer two lines is wider +
than the distance between the ones further away. This is called
foreshortening.

4. This works equally well when dividing horizontally. Make sure
that the vertical and horizontal lines follow the perspective grid.

5. Use this technique fo find even subdivisions. This construction has
been further divided into 1/4 as well as 1/16 [shaded pink].
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Duplicating a rectangle, in perspective

Reverse the technique used to divide a rectangle in order to duplicate
any rectangle. This works great for building symmetrical objects, since
the duplication line can be a centerline, too.

1. Define the rectangle and the direction to multiply
toward. Since the height will stay the same, extend
the lines that go toward the multiplication direction.

2. Find the midpoint of the multiplication axis.
This point can be found with the diagonals or by
estimating the halfway point when the dividing line
is horizontal or vertical.

3. Draw a diagonal that connects the far corner
of the initial rectangle through the midpoint until it
crosses the extended line.

_ & ) 4. Draw a pardllel line from the infersection to find
: : the boundary of the duplicated rectangle.

—

TIP: Choose the shorter line (green) to draw! There are two possible
diagonals but the shorter one is the better option, since shorter hand- TIP: Multiplying in all directions is possible with this method.
drawn lines are more precise.
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MULTIPLYING AND DIVIDING RECTANGLES

Pay attention to your craft and make sure to draw light construction
lines. The rectangles can be observed automatically foreshortening.
Rotate the page to get the best position for your arm to draw those
straight lines. Eventually there will not be a need to draw all the lines;
some tick marks will suffice.

1. Draw a lower and an upper line toward a common Vanishing Point.
2. Create a rectangle with two parallel lines.

3. Now that there is a base rectangle, multiply it either foward or away
from you. The rectangles will foreshorten automatically in perspective.

Multiplying and dividing boxes

More fun are the constructions where you stack boxes on top of
one another. Draw through! Show the hidden edges of boxes where
they are helpful. This is a way to double-check the constructions

Watch out when making corrections. Avoid adding multiple lines fo
find the right one. It will only darken the lines and draw aftention to
the area of uncertainty. Just draw one line and correct it by making an
educated guess as to where the actual subdivision line should be. This
will produce cleaner drawings and will be faster!

automatically. Should lines not meet at the expected intersection, go
back and check where things started to misalign. Being deliberate
about this will increase learning speed.
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Top view

DIVIDING INTO ODD-NUMBERED PROPORTIONS

What happens if there is a need to divide by 3 or more2 This can
be accomplished with a very fundamental technique of transferring a
proportion into perspective. In this example let's subdivide a rectangle
info 5 equal units.

1. Define the plane.

2. Draw a line parallel to the
Horizon Lline, starfing at the
front edge of the plane. Divide
this line into 5 equal segments.

3. Connect the last subdivision
point to the end of the plane and
continue the line to the Horizon
Line. All lines parallel fo this
line will converge at this same
Vanishing Point.

4. Draw parallel lines in
perspective from each segment
point to the new Vanishing Point.

5. Draw vertical lines at each of
the intersection points to transfer
the subdivisions.

You have divided a rectangle into
5 equal sections, in perspective.

Perspective view

HL

HL

VP HL

b0 =
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MIRRORING IN PERSPECTIVE

It is essential to be able to mirror elements to draw symmetrical
objects. To mirror any point in perspective, use one of these rectangle
multiplication techniques. These techniques are very versatile and
can be mixed and matched.

Mirroring horizontal planes

¢ midpoint
1. Draw a rectangle and a perpendicular mirror plane. Extend the
width lines of the rectangle toward the mirror plane unfil they infersect

it. Draw diagonals in the rectangle to find its midpoint, and draw a
line from that point, in perspective, to the mirror plane.

<7

3. Mirror the far line by using the multiplication technique.
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2. Use the mirror point to mirror the closer line to the mirror plane
with the multiplication technique, then move on fo the far line.

__

4. A mirrored plane has now been created. This technique can
be applied for other parallel plane constructions. Remember this is
all based on the multiplication technique!



Mirroring vertical planes

.

5

—

1. Here, the same technique is used to mirror
a vertical plane. Draw diagonals fo find the
midpoint of the mirror plane.

for mirroring.

Mirroring offset planes

1. Set up a plane that hovers above the ground or mirror plane.
Extend the lines at each of the corners in the mirror direction.

3. Complete the plane by following the perspective grid and using the
vertical lines to define the size of the plane.

4. Darken the outer edges.

2. Extend the width dimensions of the
rectangle for the expected position of the
mirrored rectangle and find the centerpoint

=K

-

—

3. Complete the construction with the
diagonals and find the height of the
mirrored rectangle. Darken the lines of the
resulting rectangle.

2. Mirror the front line by using the multiplication technique.
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MIRRORING TILTED PLANES

Mirroring filted planes uses the same technique of mulfiplying
rectangles. These side-by-side examples illustrate this principle. They
are separate constructions, mirroring different tilted planes.

1. Set up a filtled plane and the plane to be
used as a mirror. Use a perspective grid to
determine where both planes are located in
space, relative to each other. This is essential
to stay clear on the construction.

]

‘t ‘ ‘i
1 | |
| |
| .
| .
. | |
> >

2. Choose a point A} to mirror. Extend the
tilted plane line (red line) and the mirror
plane line to mark the intersection point (B).
Drop a vertical line from the top of the tilted 1C
plane to the ground plane (C), if it is not

already there os part of the construction.

-
B oB
D L
3. Use the multiplication technique to mirror
point A, fo create point D. Ly
De
B B
-— ) I:\._J A
T 4. Draw a line between points B and D.
D The angle of the plane has now been
@ mirrored in perspective.
A
C
o
B

5. To finish drawing, use the perspective
grid guidelines going to the LVP to fransfer a
few more mirrored points (E and F). Connect
these points to create the mirrored planes.

!
| I|
| |
| |
‘ ‘
h-2
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MIRRORING ROTATED, TILTED PLANES

Sometimes drawings require dealing with planes that have a more easy to forget when drawing. Things can be sketched that are not
complex position in space. Three points define a plane. To create physically possible. Check out M. C. Escher; he did it on purpose.
a rectangle, the fourth point needs to sit on the same plane. This is

1. Take a look at all four points of the tilted
and rotated plane. Each of the points moves
deeper into perspective. Only two 2-point
sets match up in height, but none match up

in depth and width.

2. Take the top-front peint and mirror it
across the mirror plane. Use the rectangle
duplication technique.

®
O f f
3. Extend the tilted centerline and cross it 4. Connect the intersection point with the 5. Draw a line from the lower-front corner,
with the extended filted front edge. already mirrored top-front corner. perpendicular in perspective to the mirror

plane. Where it intersects the line from step
4 is the lower-front corner, mirrored.
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6. Now find the mirrored line on the ground.
Start in the lower-front corner and extend the
line on the ground until it intersects with the
mirror plane.

9. Find the endpoint of the upper edge
by extending the upper line in the back
of the construction.

11. Darken the edges of the planes.

724

7. Clip the line at the correct length by
extending the line that is perpendicular to
the mirror plane and runs to the lower back
edge of the rectangle. This will cross the
mirrored directional line and determine the
length of the line on the ground.

10. Connect the open edges. You have
mirrored a plane that was tilted and rotated.
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8. Repeat the same technique to find the
upper edge direction and length.




Practicing these consiructions raises awareness of patterns in the
environment. Mirroring planes seems like an abstract exercise, but
becomes very applicable as soon as you want to draw a car or a jet
plane. There are a lot of multiplications in buildings too. In the photo,

the green construction lines run through the same points on multiple
arches, which is a big timesaver. After finishing this chapter and
learning about mirroring curves, take another look at this construction
and there will be increased understanding.
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MIRRORING 2D CURVES

Mirroring curves gives you control over organic surfaces. The base
construction sfill relies on siraight lines and perspective confrol. 2D
curves are by definition on a plane. This plane can be filted in 3D space.

Orthographic View

First, define the plane on which the
2D curve is fo be drawn. Box the
plane into a rectangle and mirror this
rectangle in the direction you want fo
mirror the curve.

Technique 1:

1. Draw a V that is mirrored by using
the corners of the rectangle and a
common point on the centerline.

2. Draw a horizontal line from
the intersection of the curve and
diagonal, until it crosses the
mirrored diagonal.

3. Transfer multiple points that will
define the mirrored curve.

Technique 2:

Instead of drawing the diagonals to
the corners of the rectangle, use the
middle line that was generated by
the original construction.

Technique 3:

1. In this case decide which point to
mirror on the curve (A).

2. Place o diagonal through that
point fo the centerline (B).

3. Add a horizontal line from points
CtoD.

4. Mirror the diagonal line by
drawing a line from B to D.

5. Add an additional horizontal line
from the intersection points A to E.

Perspective View




|'}—:‘|

Technique 4:

The rectangle duplication method
works here, too.

1. Define the point to mirror.

2. Draw a vertical and a horizontal
line fo create a rectangle.

3. Duplicate the rectangle to use as
the base to mirror the point.

All Techniques Combined:
Here all methods have been
combined to show how the points
define the mirrored curve.

Which method should be chosen?
Pick the technique that provides the
most points in the most efficient way,
and combine techniques as needed.
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MIRRORING A 2D CURVE ON A TILTED SURFACE

042

1. Define the tilted surface.
Draw a curve on it.

3. Draw a diagonal
on both planes, so that
the nearside diagonal
intersects the curve.

5. Draw a line from
the intersection of the
centerline of the tilted
plane to the curve.
Transfer the information
to the mirrored plane.

Scoft Robertson | Thomas Bertling | HOW TO DRAW

2. Use the plane mirroring
technique to create the
mirrored plane on which
the mirrored curve will sit.

4. Draw a line in the
perspective grid direction
from the intersection
point until it crosses the
mirrored diagonal.

There are now three
points for the mirrored
curve: the start point, the
endpoint and the new
point just created.

6. Repeat the previous
step, but this time use the
horizontal middle line to
find the intersection with
the curve.

These lines can be moved
to wherever the transfer
point is desired.



MIRRORING 3D CURVES IN PERSPECTIVE: THE 2-CURVE COMBO

1. Build a full construction of the 3D curve. This is done with the 2. Start with mirroring the starting point of your curve. The rectangle
2-curve combo technique on page 089. Knowing where the line is in is being duplicated, but skip the vertical line since the vertical is not
space is essential for these drawings. essential to the goal. Guessing the mirror point is possible here since
there is very lifle perspective foreshortening in the vertical line.

4. Connect the points to find the mirrored curve and draw a smooth

3. Repeat this process for the rest of the points on the curve. Mirroring some
line. If one point seems off; just compensate as needed.

strategic points instead of all points is an opfion here, but in the beginning
add enough points so that the curve can be found with confidence.

&

5. Once the curve is mirrored it's time to find the footprint of the 6. Now there are two mirrored curves: one 3D curve (green) and one
flat curve (black). This technique creates a 3D volume at the same time

curve. Drop in the verticals until they cross with the extended lines
it mirrors the curve.

on the ground.
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CREATING GRIDS

This chapter focuses on constructing and understanding grids.

The most commonly used perspectives have Vanishing Points that are
off the page. Grids help aim lines toward those Vanishing Points.

Grids come in very handy when working with complex drawings and
multiple objects. Understanding the basics of grids is important in
being able fo decide how fo use photographs or computer-generated
underlays.

When working without a grid, a lot of effort is spent trying to aim lines in
the correct direction, with the worst part being not knowing whether or
not the lines were on target. Having a basic grid alleviates this problem
by aiming the lines. This makes it possible to concentrate on construction
and later, on design, as drawing becomes more automated.

CHAPTER

Eventually you can stop using grids for the easy things, but for difficult
constructions with hinged parts, rotated elements, and multiple views
of the same object, a base grid is very helpful.

Grids can be reused often since they are not drawn on, but rather
placed under the drawings. A grid used as an underlay should be
as precise as possible, and it's important to choose the most effective
way to create it, based on its particular use. It can be hand-drawn
with o siraightedge, drawn in 2D software or generated by 3D
software. Creating a process and updating it on a regular basis is
part of being a designer and a problem solver.
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PERSPECTIVE GRID TYPES

let's look at o couple types of perspective grids that are often
encountered and that are useful for drawing. It's important when
choosing a grid fo consider the purpose of the final drawing.
Soeme grids are better for the ideation of an environment than for

1-Point Perspective Drawings

The 1-point perspective grid is excellent
for ideation and adding perspective to a
side-view sketch. It's easy to generate and
the perspective from left to right and up to
down is easy to control. This makes it simple
to transfer proportions, since they are one-
to-one and just scale smaller when going
deeper into the perspective. However, it
is more difficult fo control the depth of an
object in this perspective. The depth can
become very shallow and the perspective
can compress a lot as it gets closer to the
Horizon Line.

products. To make things more complicated, it also depends on the
user’s comfort level. There is no absolute right or wrong. These are
guidelines; not the law!

2-Point Perspective Drawings

The 2-point perspective grid is one of the most commonly used grids.
The grid changes with the orientation of the object to the viewer.
Having an individual object in 2-point perspective is rather basic,
but when it comes to having two or more rotated objects on the
same surface things become more tricky. A 2-point perspective gives
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the viewer a good idea of the orientation in space of the objects
being shown. The effect is similar in @ 3-point perspective, but the
drawing complexity increases since the verticals are not parallel to
one another. Having the verticals perpendicular to the Horizon Line
in this perspective grid makes drawing much easier.




This perspective creates the most dynomic views, while not being
too difficult to construct and control. Of the linear perspective
grids, the 3-point perspective looks the most natural. This
perspective is seen a lot in computer games and SketchUp uses
it too. It is recommended to either estimate the convergence of
the verticals or use a 3D program fo create the grid. Accurate

3-Point Perspective Drawings

construction by hand can take a lot of time compored to
generating it with a computer. One challenge with 3-point linear
perspective is that it looks odd when the Horizon Line is crossed

(see page 062). To put 3-point linear perspective to its best use
keep the Horizon Line off the page or close to the top or bottom
edge of the drawing.

The 5-point perspective grid can be seen
when locking at fish-eyelens photography.
This grid allows for drawing above and
below the Horizon Lline with coverging
vertical lines. The curvilinear perspective can
be found in many variations and strengths.
To have a fruly curvilinear perspective, all
vertical and horizontal siraight lines arch. It's
a difficult grid to generate by hand so it's
recommended to draw over a photograph,
use an existing grid or use 3D software to
generate a grid.
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PERSPECTIVE GRID CONSTRUCTION
1-Point Grid Construction with Vanishing Points on the Page

This exercise will teach you to create a 1-point
perspecfive grid of squares on the ground in the 60°
Cone of Vision. The squares enable proportional
transfers to be made from an orthographic plan
into perspective. The goal for all grids is to find
the correct convergence, and place squares in

perspective upon that grid. HL cwp

1. Establish the Center Vanishing Point, 60° Cone of
Vision, 45° Vanishing Point and Picture Plane relative
to the Station Point by applying the knowledge from
the Perspective Terminology chapter. —_—

Add a horizontal line through the CVP, and a
perspective plane defining three sides of a square Line of Sight
(red lines).
Draw the Line of Sight from the Station Point fo the SP
Center Vanishing Point.

2. Since there is an established Cone of Vision and
the length of one side of o square, there is only
one solution to finding the length of the square that
recedes into perspective. HL

Draw a line from point A to the 45° Vanishing Point.

The diagonal shows the length of the square in s ™
perspective. =i S S

In this case the 45° Vanishing Point is the Diagonal
Vanishing Point for the 1-point perspective square.

SP ¢

3. Now that the initial square is established, use
the rectangle multiplication technique to create a
grid on the ground. Build the grid out only as far as
needed for the drawing; there is no point in filling
the page with unnecessary squares.
HL
This grid is now ready for use. There is an
automatic foreshortening with this grid and it could
be used for a street, product or interior. The size 7—]
of the square could represent 50 feet or 5 inches. S 0]
It's your choice. S o ok I 8

SP ¢
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DIAGONAL VANISHING POINT (DVP), STATION POINT METHOD
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Corner Point

Dividing a square in perspective provides opportunities to create other
rotafions in addition to the Diagonal Vanishing Point. Take a look at
the orthographic construction above. The right side of the square was
subdivided multiple times to create 1/2, 1/4 and 1/8 marks by using
the technique of dividing in half.

Top View:
Draw a square. Consider one corner to be the Station Point.

Draw a diagonal line from the SP through the opposite corner, which
places a diagonal at 45° to the sides. This diagonal has its own
Vanishing Point specific to the rotation of the square, which is called
the Diagonal Vanishing Point (DVP). There is one for every rotation
of the square.

To find the correct degree of the DVP, measure the angle between the
diagonal and the Line of Sight. In this example, the diagonal line is
converging to the 15° VP.

Perspective View:
Below is a square in a 30/60 perspective grid.

Draw a diagonal through two corners. Wherever that line intersects the
Horizon Line determines the location of its DVP.
HL 6o
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Corner Point

This technique’s advantage is that it works in perspective as well.
When the Corner Point connects to the diagonal corners it produces 5
radiating lines. The blue one is 0°, the purple 7° rotated from the blue
line followed by rotations of 15°, 25° and 45°.

Use this technique to find angles in freehand drawings at 7° increments,
which is precise enough for hand-drawn constructions.
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2-POINT GRID CONSTRUCTION WITH VANISHING POINTS ON THE PAGE

Setting up a 2-point grid with squares is very
similar to the 1-point grid. A 45/45 grid is being
built in this example and the Center Vanishing
Point becomes the Diagonal Vanishing Point.

1. Set up Vanishing Points and a 60° Cone of
Vision via the Station Point.

Establish three sides of a base square (red lines).
Two parallel lines are infinite and converge to the
LVP. The end cap converges to the RVP and its
length is defined by the distance between the two
parallel lines.

2. Find the size of the square by drawing a
diagonal that runs toward the Diagonal Vanishing
Point, which for a 45/45 grid is the Center
Vanishing Point. The intersection shows where to
draw the line toward the 45° Right Vanishing Point
to complete the square.

3. Complete the grid by using the rectangle
multiplication method. Two grids have now been
created in the same Cone of Vision. Be aware that
the squares on each of the grids are not the same
size, they are just squares.

050 ——— Scoft Robertson | Thomas Bertling | HOW TO DRAW

HL LvP vp
. SP
HL 4
SP
HL s
SPY

60° COV

“RVP



ROTATED 2-POINT GRIDS WITH SAME-SIZED SQUARES

Using the same size of square for each of the
grids will make it possible to better estimate
relative size. This fechnique is based on the idea
that a circle is drawn in perspective and then a
square is rotated around it.

HL .. ¢ . 5 = 1. Set up the perspective based upon the Station

Point projection for a set of Vanishing Points to be
used for the rotation. A 1-point grid and a 60/30
are used for this example.

HL { ' 45 2. Choose and build a square in the 1-point
’ perspective grid as done earlier. Now place an
ellipse inside this square. The minor axis of the
ellipse will point straight down. Make sure that the
ellipse fits the square perfectly.

HL S ' y s 2 3. Now expand the grid as much as needed. Only
one additional square was added fo this construction.

4. Trace the ellipse, the Cone of Vision and the
: | ) Vanishing Points on an overlay. For this technique
HL [ . : to work, these elements must be traced precisely.
If the size of the overall grid ever needs to change,
make sure to enlarge all of the elements at the
~ same ratio. For example, scan it into the computer
and enlarge or reduce it as needed.
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5. Create a square around the ellipse with
the 60/30 Vanishing Points by drawing
a line that is tangent to the circle on the
ground. This will result in o rofated square
that has exactly the same size as the one in
the 1-point perspective.

Expand the grid as needed. In this example,
the square was multiplied only once.

6. The two grids can be combined now. Line
up the Horizon Line and the Cone of Vision
precisely in the same position. These grids
together allow for drawing objects that are
rotated against one another on the same
ground plane.

7. By using these two grids, two boxes are
placed on the same ground plane. They
have the same footprint and height. With
the availability of same-sized squares on the
ground this becomes a quick construction.

Read the next page fo learn how the height
of the box was transferred.

8. Add more overlays to find more grids
to rotate around the circle. Make sure that
the Cone of Vision and Horizon Lline are
matching and that each grid is on a different
piece of paper. They can be slipped under
the page fo frace over as needed.
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TRANSFERRING SCALE IN PERSPECTIVE

Transferring the height of something in perspective is one of the
simplest constructions, but foo often it's done poorly. Never again!
This section explains how to use a simple Reference Point (RP) to scale
a figure from the foreground back into the distance.

position 2

starting position

A

Standing on a box in the distance

1. Construct the height planes from the top of the figure to RP1, across
the top of the hole and through the box.

2. Decide where the figure should be standing in the top view of the
box, and locate this point on the ground plane.

3. Transfer this point location straight up to the top of the box.

4. Take the height of the figure standing on the ground plane at this
position and transfer it up to standing on top of the box. Since the
vertical lines are parallel in this case there is no need to worry about
any vertical foreshortening.

In the first example the figure stands on flat ground. In the second
example as the figure is scaled back into the distance he stands in a
hole and then on top of a box.

1. To transfer the height of any object as it moves around on a ground
plane in perspective, draw a line from the base of the object, in the
direction it will be moving, all the way to the Horizon Line (HL). This
creates a Reference Point (RP1).

2. Draw a line from the height of the object to RP1.

3. Draw a vertical line anywhere that intersects both reference height
lines. It will be the same height in perspective at that point.

4. To move the figure even further away repeat the above steps,

creating RP 2.

5. To move the figure left or right just draw height lines parallel to the
herizon from any figure position of all.

Standing in a hole in the distance

1. Find the figure's height direclly above the side wall where it
intersects with the RP1 ground line.

2. Transfer its height up from the bottom of the hole. Make it the same
height as the line from the ground plane (green line).

3. To move the figure around in the bottom of the hole just repeat the
same steps as the above example to create RP2. The only difference
now is that the bottom of the hole is the construction ground plane for
this figure as was the top of the box for the figure standing on it. Now
go ahead and draw that marching band on the football field you've
always wanted to do.

&
P ———
RP2 - R
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starting poslh&%
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THE BREWER METHOD:

CONSTRUCTING A GRID WITH VANISHING POINTS OFF THE PAGE

As we create drawings, sometimes the Vanishing Points are off the
page. Constructing a grid with the Vanishing Points off the page is
possible without having a computer, a giant piece of paper or a

To establish a grid, four basic lines are needed.
1. Draw a vertical line. Think of it as the front corner of a box.

2. Draw two lines that converge toward the right. Make sure that they
converge off the page. Avoid parallel lines in this case. These two
lines will establish the Right Vanishing Point and the position of the
Horizon Line.

How much should the lines converge? It depends on what view is
being created. Feel free to consult a reference image or photograph
with a desirable perspective and trace the lines.

3. Draw a line from the bottom of the vertical line toward the Left
Vanishing Point.
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photocopier, thanks fo the Brewer Method. It's named after Bill Brewer,
one of our teachers at Art Center College of Design, who originally
taught us this method.

Toke a lock at the small sketch above. A perspective was established
with the four lines placed on the page. Imagine if the lines to the right
cross somewhere off the page at the Right Vanishing Point. The RVP
establishes the position of the Horizon Line. The HL and the left line
also would intersect somewhere off the page. Where they intersect is
the missing Left Vanishing Point.

The goal of the next few steps is to draw a line from point A o the Left
Vanishing Point that is off the page, without extending the page. The
small sketches will be kept on the bottom of each step to observe the
process showing the entire grid.



4. Draw a verfical line parallel to the existing vertical. Increase the
precision of the drawing by keeping these lines as far apart as possible.
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6. Draw a line from point A through point C until the edge of the page
is reached. The small drawing shows that this line would eventually hit
the Left Vanishing Point.

Now that this perspective has been established more grid lines are
needed to make this grid useful.

5. Draw a rectangle with perfect 90° corners [red lines) starting from
the height of the right vertical line. Where the bottom of the rectangle
intersects the line going fo the LVP (point B), drow a vertical which
creates point C.
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7. Divide all three vertical lines evenly.
In this example they are divided into quarters, however there is the

option of more subdivisions. To do this, measure using a ruler or an
equal spacing divider tool.
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8. Draw a line from each subdivision point on the center vertical line,
through its corresponding point on each of the other vertical lines,
toward the edge of the paper.

Lv?/
q—-__.__c:\--
\\H_ I S
Bt -_'::_‘_:___._._.——-—-‘—

w.‘-,-—-—-"""’ "‘-\

o \

i e
{ I
b .
+)
+ R
B
iy
L. o Al
o
-
- = -
i
o e
..\_\. - m—
gt —

9. Extending the grid is simple. If there is room toward the lower edge
of the page, take one grid-unit height of each of the verticals and add
it to the bottom. Connect the new points as in step 8.

= 1
Fip

10. The last step is to extend all the lines that lead to the Vanishing
Points. This creates the final grid thot can be used under future drawings.
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Make a few different grids that can be deployed as applicable.

Use these grids as underlays and do not draw directly on them.
This will allow for multiple uses of each grid.



CREATING A GRID OF SQUARES, WITHOUT DIAGONAL VANISHING POINTS

1. Use the grid that was just created as an underlay.
2. Place the correct ellipse into the bounding area (red lines).
3. Close it with a vertical tangent line (green line).

This creates a square in perspective that matches the current
Brewer Grid.

4. Extend the squares with the rectangle multiplication
technique.

This makes a vertical plane with 3 squares. Any square can
be expanded in either the Y (height) or Z (length) direction.

These squares enable orthographic transfer and provide
control over the drawing proportions of future objects.

5. Transfer one square to the ground plane. The starting
point and width are already provided via the vertical square.

6. Place an ellipse on the ground plane and cap the square
with a tangent line, [green line).

=+ ¢ p—— —
7. Expand the grid again. Mirror the square across the
X-axis (width) to make a symmetrical grid.
These grids are the foundation of most object drawings. Feel
free to make a copy of any grid in this book to use as an
— underlay for future drawings.
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WHEN TO USE A COMPUTER-GENERATED UNDERLAY

Some of most significant advancements in perspective drawing are
3D modeling programs that can aid in the basic layout of perspective-
drawing grids and larger volumes. Why not then have the computer
do it allz In order to use these computer programs efficiently and
effectively, it's important to learn how to construct hand-drawn grids
and volumes first. This combination of 2D and 3D tools can be very
powerful to create awesome drawings.

One of the most tedious parts of starting a new drawing is laying out
the perspective grid with the larger volumes blocked-in proportionally.
It's tempting to rush this step, but it is important to make the foundation
of the drawing as accurate as possible. For purely hand-drawn grids,
the POV often doesn’t come out exactly as desired, or the amount of
convergence is off and emulates the wrong camera lens. In that case
you either carry on with the wrong POV, or start over.

A 3D computer program is fantastic for quickly blocking out
proportions of the large volumes, moving the POV around, and even
trying different camera lenses before committing to doing section
surfacing and detailing. However, when starting to use these types
of programs, don't forget that you have drawing skills! It's easy to
get sucked info modeling more than is needed, and to get carried
away adding details or more complex forms that would be faster
and easier just to draw. Hours can be spent messing around on the
computer when all that was really needed was one good 3/4 view
to get started.

Like anything, using a new tool takes practice. The examples on the
following pages were done by some of our former students at Art Center
College of Design. All of these artists are now working professionals.

Above is a cityscape underlay modeled and rendered in MODO.
The total time to model and render this image was 30 minutes, so
the production advantages of working this way to get started are
immediately evident. On the facing page (top), Mark Castanon built
a 3D underlay of an interior scene in SketchUp, which is probably
the simplest and least expensive of the 3D modeling and rendering
programs with enough features to make it worthwhile to learn and
use. Below is what he drew over the top of that underlay. This is a
great example of modeling just enough of what is needed to establish
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a POV, proportions and a perspective grid before jumping into the
final drawing. The amount of detail in the hand drawing, along with
the varying line weights used to accentuate the overlapping objects
in the scene and their respective silhoueties, makes this drawing
more visually appealing than had the top image been finished only
in the computer.

View more of Mark’s fine work at:
http://markcastanonportfolio.blogspot.com
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Rustam Hasanov built the SketchUp
model to the right and then did the
overlay drawing below. Again, only
a minimum amount of computer
modeling was needed to rough out
the scene before skefching over
the top of it. When drawing over a
computer underlay, it's easy to extend
the guidelines from the underlay
information and reposition elements,
as well as add new ones. By varying
the line weight, Rustam did a great job
of helping the eye better understand
the shapes in the scene.

View more of Rustam'’s nice work at;
http://cargocollective.com/rustamhasanov
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OTHER BENEFITS AND WAYS TO USE AN UNDERLAY

s pel

When really getting into drawing from your imagination, especially
once you are a professional designer, a big part of that job is to
provide endless variations that visually solve the same problem...
and that means lots of sketches. In this series, John Park makes this
repetition a little easier by copying or printing a very light version
of part of his original drawing, then sketching over each one and

working up different aesthetic options. The lines of the original are so
light compared to the newer, heavier line work that they don't distract
from understanding the new concepts.

View more of John’s handy work at:
http://www.jparked.blogspot.com
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NOT ALL PERSPECTIVE GRIDS ARE CREATED EQUAL

You might wonder about traditional drawing becoming obsolete with
the popularity and ease of using 3D programs. The answer is not
straightforward. In the worlds of architecture, industrial design, and
entertainment, it's true that the most progressive development teams
are utilizing a large dose of 3D fools to model their objects and
environments instead of drawing everything by hand, but the best
use of these computer-generated renderings and how they are set up
relies on having a deep knowledge of perspective drawing. Having
strong perspective-drawing skills opens up the many ways these types
of renderings can be used. Locking ahead, all designers will need
to have some 3D computer modeling and rendering ability, and the
nature of how traditional media sketches are used will continue to
morph and be abstracted and blended into a hybrid pipeline of digital
and traditional skill sets.

Looking at the images on these pages, there are two pairs of scenes.
The first image in each pair was rendered in MODO with the camera
set to an 18mm lens with no distortion, and a 90° field of view. The
second image in each pair was rendered with a 0.1 lens distortion.
You can see clearly what happens to the perspective grids in each
case. The straightline perspective grids with no lens distortion are
typical in video-game environments and 3D programs that don't have
a lens-distortion option. What the computer programs do is look at
how much of the scene is above or below the Horizon Line, and then

Linear perspective, found most commoenly in digital videogome environments.

Note how even with the Horizon Line close to the center of the image, the
sky fills a slight majority of the frame versus the ground. This skews fhe
convergence of the vertical line to above the horizon, making the verfical
lines that continue below the horizon line divergent. To add an object like
an airplane or a character in the foreground below the horizon, using this
fype of distorted perspective grid would look odd when viewed by itself
but acceptable in relation to the surrounding scene.
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all vertical lines converge to a Vanishing Point located on the side that
is being shown the most. This is a weird distortion, and the only place
you'll ever see this effect is inside digital environments.

In real life, when looking at @ physical building projecting into the
sky, the vertical lines converge to a Vanishing Point high in the sky,
and the same building's vertical lines cross below the Horizon Line
and converge to a VP far below. This is clearly not the case in the
video-game examples. In order for vertical lines to converge above
and below the Horizon Line, lens distortion must be added. This lens
distortion bends the appecrance of the lines and creates curvilinear
perspective grids.

Why does this matter2 If the goal is to draw an environment that has
a more natural feel and more closely matches what is observed in
photographs and with the noked eye, then a curvilinear grid would
be used. But if the goal is to design game environments, a linear grid
is needed. A good grasp of perspective-drawing fundamentals allows
for use of either grid as an underlay; then a program like Photoshop
can be used to add details in perspective. If strong drawing skills
are lacking, this forces everything to be created in the 3D modeling
program with many possible errors. So the blending of 3D modeling,
rendering, and then 2D drawing and painting over the top of these
types of computer-generat