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INTRODUCTION

Drawing is almost a mogical power. It encbles you 1o communicate in
o different way than spoken or written languoge. Perspective drawing
lets you convey how things work and haw they look. You can inspire
othars with something as simple o3 o pen ord a napkinl

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 ond longtime co-teachar, Thomas Bertling, |
bring you the drowing know-how 1've tought for over 18 yoors in my
own workshops ond at Ant Center Colloge of Design

Organizing this book wes like a sport whera you troin for years in
order %o competa of o high level for o fow seconds. We combed
through over o decodeandohalf of demas and lectures to formulote
the pages we now present 1o you.

Cnce you moster these manogeable perspectva-drawing exercises,
you will have the knowledge %o sketch anything from ycut imogination,
to think bke a designer and draw things the world hos never seen!

Books are great for looking ot beautifully printed reproductions of
origingl drawings and reoding obout the thoughts and methods
behind those drawings, but video might be even better for stepby
stop demcastrations. For that reason, many poges of this bock link so
online torials. Check out poge 004 for a full explanation of how 1o
use the Design Studio Press app

Almost all of us drew when we were kids ond some of us never stopped
While it tokes proctice 1o master the techniques in this book, #'s worth
the effort, Humans have been drawing for over 40,000 yeors so you're
about o ocquire one of the oldest forms of communication. Jmp in
ond do the basic exercises of the beginning of this book with passion
As you master these anclent skills, poss along the knowledge and feach
athers the wonders of perspective drawing from their imagination

Ler's drew!

Qef Rebectn

May 31,2013
los Angeles, Colifornia
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In this chapter you will learn about all the basic tools needed 1o get
storted with drawing, There are two categories: moterials and skills

It is important to know how %o pick the right materials for the job ot
hand. As tha sopic ond intent of the skeich chonges, 1o will the moteri-
ols needed. Quick locse skesches require o good flow of ink to poper
and sometimes strokes should be very light to find “happy occidents”
in the drawing. Tight drawings noed @ lot of attention. Optimally, one
pon is used to generate varying thicknesses of lines. To ochieve the
best workflow, match different kinds of poper to different pens. When
you find your favorite pen, make sure to buy severall Sometimes that
beloved pen goes out of production way teo fast

CHAPTER

DRAWING MATERIALS AND SKILLS

ol

Building up mechonicol drawing skills is on important factor in cro
afing greot drawings. It might seem simple, to drow a siraight line
ellipse or curve. But these skills must become ingroined in muscle
memory 3o that concentration con be spent on construction versus
thinking obout how 1o create the lines in the construction. Also, these
skills will help create clean drawings that can be dene quickly and
passed along the production line easily. Not having lo use multiple
tooks will also speed up the drawing process

Building muscle memory takes time and proctice, so be patient! Toke
on the exercises one at o time, ond soon your skifls will improve

o:L'J' Bobernon | Thomen Berfieg | HOW TO DRAW e 011



CHOOSING YOUR DRAWING MATERIALS

In the beginning, o lot of money does not meed 1o be spent on
materials, Al that is really needed are pens, poper ond a few basic
tools. Brand names don't maser much, so let's get into the criteria for
choosing materials

Basic tools

1. Circle template
A ciecle template is quite usehil 1o clean up circles, aspecially in side
vigws. A compass is nice to have, but the circle lemplote is faster 1o use

2. Sweeps

The sweeps pictured above contain the most commonly sketched
outomokive curves. But don't cely on them to diclate your design
Alwoys drow your lines freehand and then use the sweeps fo dean
them up.

3. Cotton pod, paper towel or tissve
To avoid ink globs on the page, dab the ballpaint pen frequendy.

012 ————————— Sconfuberten | Thomes Becting | HOW TO DRAW

4. Equel spacing divider
An equal spocing divider is o superhondy tool thot divides any
distance info even segmants

5. Straightedge
Use o stroightedge to construct grids for underlays.

6. Ellipse template set

Use ellipse templates fo clean up ellipses. Alvin o Pickett are recommended
brands sinca they werk for most situations. A good set of ellipse guides i
an investment, but worthwhile because it will lost decades



Pens

Pads

Paper

CHOOSING PENS AND PAPER

Match the pen 10 the poper in order fo create drawings with different
line weights, Ideally, you wont to be ablo to draw both construction
lines and contour lines without switching your drawing tool

Ballpoint pens

When choosing o ballpoint pen, test it on the paper that you plan
1o use most frequently 1o see how much ink builds up on the tip as
multiple lines are sketiched. A pen that can skeich of least 10 lines
without forming an ink glob on the tip is best

No erasing!
Being able 1o erase i not an advantage in this style of drowing. There
are so many intersecting construction lines that it is neary impossible
fo erase onything withou! distupting these voluable shorcuts thot
help 1o explain your drawing. Plus, erosing slows down the drawing
process a lot

So whot con be done when erasing is not possible? Drow lightly. It's os
simple os thot. Sure, some lines might be incorrect. but you can clean
up the drawing later with an overlay.

Refer to the lost chopter of this book, poge 188, for examples of
combinations of moterials used for various types of drawings. Choose
o paper that works well with your preferred drawing tool. A rougher
papar will be obla 1o 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 copler popes %o specialty popers will work
There are a couple of specialty papers that work well with markers as
well 03 pens. Be aware that there are two sides o these popers: one
side is waxed and the other is raw. Always draw on the raw side. The
waxed side is thers 1o prevent markers from bleeding #irough 1o the
next poge and its terrible 1o draw an with markers

Softness of the Drawing Surface

This is not referring to the paper itsalf, but how it is used. Drowing
on a soft surfoce enables the best line quality. Do not work on o hord
surfoce with a single piece of poper| Have at least 15 poges under o
drowing to get the best line quolity possible.

Working with underlays

Look for poper that is transparent enough so thon an underlay can
show through, but not so transparent that the table shows theough
when you present your drawings

Scoht Robernon | Thomas Berfisg | HOW T0 ORAW —————— 013



THE CRAFT OF DRAWING

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

Set up a workspace

B
- |
-'!

Learn to draw one straight line

0a
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process is to proctice the basic croft of drowing lines: stroight lines,
controlled curves and allipses. This bock has several good oxercises
for procticing these skifls. As skifls increase, the need to proctice these
exercisas will diminish. Let's start with some warm-up drawings

Clear the space! in cedor to stoy focused, it's best to clear encugh
space and time %o commit fully to the drawing. Hove a clear work
wrioce with tocls at the ready. Flow will be broken when a pen
or straightedge can't be found! The worst part is thot the rhythm is
lost for that drowing and what wos clear fen minutes ogo will toke
onother ten minutes to understand agoin, Have a soft pad 1o draw
on with at least 15 pieces of paper underneath the drawing for best
linewoight results

Boing able 1o drow straight lines from point %o point and in a grid is
ossential for all of the techniques in this book. These exercises may
seem simple, but to do them well means burning throogh some paper
1o build the necessory muscle memory.

Let's look of the body mechanics thot are necessory lo ochieve o
consistently straight line. You only need 1o learn how to draw one
straight line, After thot rofate the paper to change the line dicection.
Withoot this technique, keeping the paper in o fixed position would
lead to having fa learm how 1o draw an infinite number of straight lines.

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

Draw slowly! Lines need 10 be repeatoble and controlled. Drow each
line once and do net trace the same line aver and over again

Ghost the line! Go through the movement with the pen hovering
above the paper. When the correct arientation is lound, drop the pen
on the paper and drow.

Is the line arching?

1. Musche memory migh! have to be rewired when o line that feels
straight while drawing results in an arch {red line).

2. The beat way o counterbalance is 1o draw a line that feels like the
oppotide arch (green line).

3. Alser some proctice the feeling of drawing a straight line and the
result will masch up (blue line).



PRACTICING FREEHAND STRAIGHT LINES

Drawing parallel lines

Start off with shorter lines, something in the 3-inch range, ond work same length ond spocing. Drow lightly. These ore the undamentals for
up 1o the Rull length of the paper. Moke sure 1o engage the entire arm drawing construction lines.
ond that lines are drawn consciously; they should be repeatable at the

Aiming lines point to point

Below ase two ways of procticing. First, drow o couple of points The second exercise is 1o draw lines that meel in one point, Start
on the poge and connect them, Remember to rotote the paper o to draw at any point outside of the center, draw a line through the
arient ona stroight line thot the body knows how to draw. It's fine 1o center, and continve.

ovarshoot the paints slightly to improve flow.

Drawing boxes in perspective

A fun way to pracice drawing straight lines is to draw boxes in 1-point Drow through, which means to draw even the edges that would not be

perspective. Draw o Horizon Line (ML) ond choose a Vanishing Point seen, becouse they ore behind the box. Draw the complese box with

[VP]. Draw o reclongle and connect eoch corner fo the VP. Draw ancther light construction lines, then dorken the inside edges and the outlines

reclangle in the distance between these lines ond you have o box! of the box. The ouffines should be darkest. Troce lines again and
again to achieve different line weights

HL
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X-Y-Z COORDINATE SYSTEM

Sketching in perspect quires understanding the X.Y-Z coordinate
systoen. Each axis point: Yoward a Vanishing Point. Eoch plone is
perpendicular fo its oxis. Stay in control of your drawing by always
knowing on which plane you ore skelching This system & used not
only to sketch boxes, but for ol complex forms.

To draw o box where no side is perfectly perpandicular fo the viewer,
2-point perspective is needed.

Drawing @ box in 2-Point perspective

1, Draw the Horizon Line |HL). Then drow
the front corner of a box. This establishes the
X, Y ond Z Axes,

vp H

2. Extond the X Axis ond the Y Axis lines from

the botiom of the verticod, until they intersect

the Horizon line, The intersactions of these

lines create the Left Vonishing Point (VP and X Axis
Right Vanishing Point (RVF) for the drawing.

P HL

-— —

3. Drow lines from the top of the vertical, %o
the Left and Right Vonishing Points. Then odd
two verticols ot any distance.

we HL

 S— . —

4. Close the box by drawing lines from the
top of the two new verticals 1o the Left ond
Right Vanishing Points. Add the resulting
hidden vertical in the bock.

e HL
= >

5. Dorken the visible edges of the box. The
drawing still shows the light construction
lines. This is what i meons fo “draw
through,* which is very helphul to control
your drawings,

016 —————— Scott Znbernon | Thomas Berting | HOW TO DRAW

Y Axis

Y Axis

t3

RVP



PRACTICING FREEHAND SMOOTH CURVES

Drowing requires not only straight lines, but curves oo, There is o skill
1o drawing smooth, accelerating curves. When working in side view
you defermine how the curves flow; in perspective, the construction
dictates how the curves flow ond it con sometimes be wrprising how
rodically some curves move in perspective.

Drawing curves through multiple points

Proctice drawing accelerating curves through multiple pre-existing
points. A smooth, groceful cutve is optimal. This s done best by
drawing the curve in sagments, using the guide points os waypoints,

not end points. Otheewise, the segments will have 1o be re-drawn
multiple times and that couses fuzzy/hairy lines. Keep procticing
curves 1o prevent this from happening.

Place points that follow your intended de-
sign, then create a smooth curve through
those points. Rodate the page while drawing
and use the natural curves your wrist and
fingers draw, I's fine Yo drow the curve in
segments; i's not necessory Yo draw It os
one continvous line

DO NOT

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

DO NOT

Create o fuzzy line, Stoy focused ond
methodicol. Control the line as much as
possible so that the tosk can be repeated
aver and ever al a high quality.

Scom Robertion | Thomas Berfing | NOW 10 DRAW e 017



PRACTICING FREEHAND ELLIPSES

Ellipses occur fraquently. They are essentially circles in perspeciive,
and some cbvious ellipses are wheels ond gouges. Bul they are
olso naeded in constructions to rotate doors and objects. To become

comfortable plocing elfipses, stant by drawing a conolled ellipse

In later exercises, plocing a circle in perspective, which bacomes on
ellipse, will be axploined

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

2. Draw with o light line. Later, the drawing can be cleaned up with
un ellipse guide. Do not dorken the lines too much by repeating the
stokes. Even If you drew an incorrect allipse, drawing over and aver
it will only moke it more obvious

3. Check that the efipse has no Aot sposs and is not lopsided

4. Ploce the minor axis on the ellipse. The mince axis Is the line thot
divides it in hof ocross the narrow dimension of the r_\llnpse mukmg voch
hof equol 1o the other. The minor axis plays an imporfant role in plocing
the ellipse in perspective, so finding and controlling it is essential

5. Doublecheck with on ellipse guide or fold the poper clong the

minor axis and chock thot the two halvas line up on top of each other
by bolding the poper up to the ight

Fold eflipse ohong minor oxis on top of insed

018 ———————— 5ces Robarhon | Thames Baring uowwuno

Too dark ond %00 many lines

Goed line weight

Poi nly

Round

Drow minor axis

Cleon up with Ellipse Template



DRAWING AN ELLIPSE ON THE MINOR AXIS

Now switch it up. Drow the minor axis first and then place the ellipse over Make sure that the ellipse is symmetricol. Check that it is on axis. The
it, Align the hond correcty by rofating the poper 1o get the best angle. minor axis needs 1o be contered and perpendicylar 1o the drawn ellipse.

Minor axis first .. ... then drow the ellipse Petpendicular, but pot symmetricol Ellipse is not perpendiculor fo axis

S / ¥

Drawing ellipses defined by the minor axis and width

Drow the minor axis, then o kne %o the left and the right of it. Moka sure these Ploce the ellipses on the minor axis ond motch tham 1o the widh of fe wo
outer lines are symmetrical or it will be impossible % draw efipses that fr oddtional lnes. Vary the degree (how namow or wide they are] os well.

Scon Robection | Thoman Barting | HOW 10 DRAW ———— 019
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PERSPECTIVE TERMINOLOGY

Explore this chapter 1o fomiliarize and refresh your knowledge of
perspective terminology. The focus is on the terms and principles that
are essentiol to novigote perspective drawings and to design objects
and scenes from your imagiaation,

Remembar, @ Mue version of what is seen is not created, but rather
emulated, since sereoscopic vision Is not passible on paper. Humans
have two eyes, which allows us 1o see in 3D. Drawing in perspective is
a cheat, on opproximation 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, 11's okay 10 breck them
intfentionally. However, if they are broken occidently, it can sabotoge
what you ore rying 1o convey to the viewer. For example, imagine

CHAPTER

02

you want someone fo view your fantastic landscape and house as
womeploce they would want 10 live. Instead, o nogging question
comes fo their mind—something Is odd and they cannot figure out
what it is. This question I3 triggered by on inaccurcte perspective in
your drawing and should not have hoppened, since the goal was %o
talk about the project, not perspective. This was unintentional and
ended up distrocting the viewer from the gool

Knowing the fundamentol rules of perspective will allow you fo join
the discussion and exploraticn of perspective knowledge. There are
many books that cover this terminology in depth, and doing additional
research is encouroged. 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 to controfing the perspective
drowing. Keep in mind that photography is being replicated in the
drowings; tharefore, it is essentiol to define where one is standing, the
viewing direction, ond the lens being used. This knowledge will apply

Defining Point of View - (POV)
1. Ground Plane

2. Picture Plane

V»;u_ol-\ ani |’ ( { [

— . - -
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10 the guessed perspective, the constructed perspective, ond even 1o

the computergenarated perspective. The rules need 1o be kaown so it
becomes obvicus when they are being broken

ler's look of the following situation, A greo! picture of o building is
faken with o comera and displayed. Ancther person wants 1o toke
the same shot when visiting the same locotion. In order for this 1o
happan, fhe second photographer needs 1o know the location, viewing
direction and the lens 1o use. This is the some information needed to
create o drowing.

1. Ground Plane

The position ond direction where the photo was token neods o be
known. This could be on the street, on a bridge or on the sand of the
beoch. Whotever surfoce on which the photographer wos standing or
sitting is the ground plone. That's simple on Eorth, but what about in
outer spoce? In spoce it would still be considered as sitling oe stonding
in @ spoceship and this would determina the ground plane. Whot if
the ship is d from the equation® Then think of the ground plone
as the extension of the soles of the feat

Station Point - (SP)

Now that the ground plane is estoblished, the locotion ond height
of the comera—or in the cose of o drawing, the aye —needs 1o be
disclosed. In o drawing this spot is colied the Stofion 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 locked and the incline.

In the graphic, the Line of Sight is porallel 10 the ground. This creates
a 1- or 2- point perspective in which all physicel vedticol lines ore
repeasantad by verticol lines in the drawing.

Tilting the line of sight (having it not be parallel 1o the ground) creates
a 3-poin perspective or even o 5-point perspective. For slarters it b
recommended fo keep the Line of Sight porallel 16 the ground. This
makes the construction considerably easier

2. Picture Plone - (PP)

The Picture Plane is the sutface on which Images are recorded. Imagine
the Picture Plane being o plale of glass that is pinned perpendicular
to the Line of Sight.

It is time o copture the imoge. Clote one eye and on the glass, stort
drawing what you tee behind the plate of glass. The vision rays run
from the eys to the object, passing through the picture plone. Racord
those transition points on the Picture Plone. This is perspective drowing.

How for is tha Picture Plane from the Station Point? It doesn't matter foe
this construction. Pushing the Picture Plane away just creates o lorger
drawing, but will not change the proportions in the drawing itself,
Historically, when the mostees were really painting on gloss, their aem
length was the limiting distance foctor.



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

Coming back fo the camere anclogy, it's time to choose the lens. This
can be anything from wide to tefephoto. The particulor lens determines
how much of the area will be seen through the lens, which is what
is included in the drawing. I's assumed here that the comero would
take o square picture os defined by the squore picture plane on the
previous page.

2. The oplimal lens that crectes on occaptoble amount of distartion
is o 50mm lens. This franslotes into the drawing as o 40° Coone of
Vision. How is this determined? Evary lens hos o degree of visible
oreo assigned to it ond 60" is close 1o what is seen through o 50mm
lens. This cone is green in the drowings. A 90° Cone of Vision is
shown in red.

3. Going bock o the drowing, the Cones of Vision have been odded.
There are two circles. The inner circle represents the 60" Cone of
Vision ond the outer circle the 90° Cone of Vision, It becomes cleor
that the orea within the 60° Cone of Vision has less distorfion than the
orea in the 90" Cone of Vision.

Cone of Vision degrees for different perspectives

When drawing, ir's bast 1o maximize the space on the poge ond not
drow objects thot ore too distorted. Here are guidelines for the Cone
of Vision degrees for different perspective constructions.

1-Point Linear Perspective Cone of Vision: 50°

I-point perspoctive Is very prone to distortions. To ovoid them
alfogether, stay within o 50° Cone of Vision in drawings. Going even
as small o3 40° s acceptable. Be aware that going 100 small will
flatten out the perspective like that of o telophoto lens.

2-Point Linear Perspective Cone of Vision: 60°

The Cone of Vision can be opened up more here. Be owore thot
oround the edges, the distortion will increase, o it's best not fo ploce
any critical drowing olements near the edges. The 60° Cone of Vision
will be the go-o 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 Spoint perspective olmost anything goes, Keep in mind thot
whatever is being drawn will be like a photogroph
dhpuntbmom«dudhnhmpohndbmc“?
pectives can be created thot allow more than the notural Field
dmn&mm&hhmhmm&ldh
construction. Make swre to doublecheck all lines since instinet can
easlly lead 1o a wrong direction,

CONE OF VISION - COV
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FINDING VANISHING POINTS ON THE PICTURE PLANE

L

Diag. 2
wvp = HL
Picture Plane
Diag. 3
HL
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Let's emulate the "glass plote® experience on o piece of
poper. Undessionding whare the Vanishing Points are, and
how they relote jo one onother, mokes it easier to build
perspective grids

1. When the parallel lines of the box are extended, oach set
converges 1o o Vanishing Point.

lotters used in the Drawings:

SP Station Point

HL Harizon Line

CVP  Center Vonishing Point

Vg Lokt Vanishing Paint

RVP  Right Vanishing Point

45 VP 457 Vonishing Point, and other degrees

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

Next, find the point whera that paralle! line intersects the
Horizon Line. This is its Vanishing Paint,

3. The next step is to abstroct this construction 1o fewer lines
1o be able to find any Vanishing Point in the fulure

This drawing shows o combination of the top view and the
Picture Plane. This is done 1o save space and is more efficient.
It's colled the Visual Ray Methed for perspective drowings.

With both drewings combined, the two lines of the Station
Point hove o relative angle of 90°. This ongle of 90" is
what locotes the two Vanishing Points on the Horizon Line
needed for the construction of objects with 90" corners in

perspeclive.

Going from the Stotion Point directly to the Harizon Line will
yield o perpendiculor line, The point where this line intersects
with the Horizon Lline is the Centor Vonishing Point for this
perspective construction,



4, To find o new set of 907 Vanishing Points rotate the two
90" fines together. The center of rotation is of the Station
Point, Any degroe of rototion can be ch Hero the 90°
lines were rototed clockwise so that both intersect with the
Horizon Line while still staying on the page.

5. To place another box with 20" comners use the new set of
Vanishing Points. Both boxes sit an the some ground plane
and ote rorated ot different degrees relative 1o the viewer,

A common effor is 10 cause o rotated object to lock like it's
Hoating obove the ground or is tihed. This is caused by not
matching the Vonishing Poiats 1o the sama Cone of Vision.

6. To find the degroe of any Vonishing Point mecsure its
deviation from the line that runs perpendiculor 1o the Horizon
Line and ends of the Station Paint. To ochieve a 90° box, the
degroes of deviation of the Left and Right Vanishing Points
will 1otal 90", Use them together as pairs and avoid mixing
them with one another,

7. Up 1o now in this example, random Vanishing Point pairs
have been found. Now it is fime now fo find a matching pait
of VPs thot ore more common, Other than 1-Point Perspective,
very commen VP combinations are 75/15, 60/30, and
45/45. Toke o sacand look at the 30° Vonishing 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,

75VP

63 vp

Diog. 5
I O N—— HL
————r ~==r
5P
Ding. 6
50 VP VP 40V H
so-/"\,\‘o'
63'/‘.\27"
sP
Ding. 7
45Vp { CVP 15VP 30VP 45VP HL
® - - *— ) auman . s - o

SP
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PHYSICAL PARALLEL LINES CONVERGE TO A COMMON VANISHING POINT

As o general rule, physical parallel lines converge to o ptions ore found. This is becouse I-point and 2.point
Vanishing Point, but like anything else there are exceptions! In perspective constructions are made more officiontly 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 lpoint perspective, there 15 only
convergence into the depth of the drawing.
Any lines that are parollel to the Picture Plane
$ or perpendicular 16 the viewer will scale, but
nol converge.

\ In this drawing, neither the verticols nor the
a N horizontals converge. In addition, oll angled
4 lines thot are on o plane poralle! 1o the
Picture Plone do not converge either.

91 | | This mokes using 1-point perspective very
it y amroctive, since it is quick fo set up ond wse.
) There is only one direction of convergence
[ and only one Vonishing Point fo consider.

\‘ ‘i

/4 T

‘\1

s Drawing by: Donny Gordner
View more of Danay's nice work of:
l www donnydraws.com

In 2point perspective, ofl physical porallel
lines converge except the verticals, The
verticals stoy vertical and do not converge.

Keeping the vetticals perpendiculor to
the Horizon Line makes It much easior

and foster 1o draw in 2-paint perspactive,

The drawback is that the perspective can
) quickly become distorted if the 60° Cone of
' Vision is abandoned. A 3-point perspective
is needed to drow more dynomic 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 hoppens 1o the Horizon Line when the Station Point
is higher or lowee? Lef's raview the setup of these scenes

There is o side view [lef) and the corresponding view of

the blue Pichure Plane (right], n the Cone of Vision, the Line HL
of Sight is parallel to the ground ot differunt heights. On

the object are 3 height lines. Each of the lines corresponds

with the height of the viewer's eyes.

Looking ot these examples, notice that the corresponding

height line is on the Horizon Line and flat, while the

othar height lines show ¢ gence. Mast imporiont is

that as the Station Point roises and lowers, so does the 2.
Herizon Line,

The changes shown affect how much of the cbject can HL

fit into the Cone of Visico while remaining in 2-point

perspectve, with the vericels pecpandicular o the

Horizon Line =

1. Imagine standing on a lorge black and looking straight
chead. The corresponding height line is on the Horizon
Une and level. Since the Cone of Vision moved up, less of .
the base of the object is seen, S — = IN

2. Stonding on the ground, the whole object con be seen
in the Cone of Vision. The upper height e is coeverging,
while the middie ona maiches with the Hotizon Line,

3. Standing in @ hole, the comesponding height line  — —
matches the low Station Point. Now the upper part of the

objoct s out of fre Cone of Vision, but much more of the
ground in front is visible.

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

When the head is tilled, the Line of Sight, Cone of 4,
Vision and Picture Plane move in tandem, In o linecr
perspective thare will be 3-point perspective. Notice
the verticals storfing %o converge. Then toke o look M
at the height line! The line corcasponding to viewing
height is stil on the Horizon Line, but the Horizon Line
now has moved relative 1o the Cone of Vision and is
not splitting it in halt as it did when the Line of Sight
wos paraliel to the ground.

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

5. Looking down, the verticals are converging toword
the bottom and the top of the object is no longer seen,  HL
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PERSPECTIVE DRAWING TECHNIQUES

The drowing skills you ocquired in the previous choplers are obowt
1o be put to good usel Construction Jechniques will be taught in this
chapter that will provide a veey powerful froehand skesching oarsenal

One of the goals of perspective drawing is %o be able to find ony
point in spoce. Connecting two points crectes o line and connecting
multiple points con create o curve. Lines and curves are the building
blocks to make objects of your imagination visible on the page

The ability o multiply, divide and mirror lines and objects in perspective
is essential. These basic techniques will be explained %o you can start
to creale more complex drowings

—

/ \
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CHAPTER

03

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

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

Why no erasing?

The deawings become so dense with lines thot erasing con't be done
without removing lines thot ore needed. Insteod, drow lightly so that
minor mistokes con be ignored, Work on the original drawing os long
os possible. You con olwoys creote a cleon overlay loter,

Scott Robamon | Thomos Bertleg | ROW 10 DRAW . 029



DIVISION AND MULTIPLICATION OF DIMENSIONS IN PERSPECTIVE

Baing oble to divide ond multiply dimensions in perspective is one of
the key building fools used %o generate drowings. These rectongles
provide the scaffolding to build upon.

No macsuring required. This is o grea! advantoge because it's quite
loborintensive to measure in perspective. On the loft ore orthogrophic
constructions and on the right are perspective exomples. The techniques

thot work in the orthographic view olso work in parspective,

Dividing a rectangle in half, in perspective

%
. -+ -
-y
|
\

1. First, define the rectangle. Maoke sure 10 stay within the Cone of
Vision fo avoid unexpected results.

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

3. To divide the reclangle verficolly, draw a verfical fine through the
inteesaction point of the two diagonals.

In the orthogrophic view the rectangle is divided avenly,

In the pecspective view, the reclongle is also divided evenly, but
in porspective. The distunce between the closer two lines is wider
than the distance betweon the ones further oway, This is colled
forashortening

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

5. Usa this sachnique to find even subdivisions. This construction has
been further divided into 1/4 as well as 1/16 [shoded pink].

Seom Robettson | Thomes Becting | HOW TO DRAW
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Duplicating a rectangle, in perspective

Reverse the sechnique used o divide a rectangle in order to duplicate
any recsangle. This works greot for building symmetricel objects, since
the duplication line con be o ceatedine, loo

1. Define the rectangle ond the direction so multiply
toward, Since the height will stay the some, extend
the lines thot go toward the multiplication direction

2. Find the midpoint of the multiplcation axis
This paint can be found with the disgonals or by
astimating the halfway point when the dividing line
is horizontol o¢ vertical

3. Draw a diagonal that connects the for cotner
of the initial rectangle through the midpoint untl it
crosses the extended line

4. Draw o parallsl line froem the imersection to find
the boundary of the duplicoted ractongle.

&)
‘ * \

=

7
/1

TIP: Choose the shorter line lgreen) to draw! There are two possible

diagonals but the shorfer one is the better option, since shorter hand-

drawn lines are more precise.

TIP: Multiplying in ol directions is possible with Fis melhod

°s«um;m.a~wmcmnu~ _



MULTIPLYING AND DIVIDING RECTANGLES

Pay attention 1o your craft and moke sore to deaw light construction
lines. The rectangles can be observed automatically foreshortening.
Rotate the poge %o gel the best position for your aem to draw these
steaight lines. Eventuolly there will not be a need 1o diow oll the lines;
some tick marks will suffice.

1. Drow a lower and on upper line foward o

Vanishing Paint.
2. Create o reciongle with two poralled lines

3. Now tho! thare is o bose rectangle, multiply it either toward or away
from you. The recsangles will foreshostan automatically in peespective.

Multiplying and dividing boxes
More fun ore the constructions where you stock boxes on top of

one another. Drow through! Show the hidden edges of boxes where
they are helpful. This is & way 1o doublecheck the constructions

032 —————— %ot Roberton | Thomas Becding | NOW 10 DRAW

Watch out when making corrections, Avoid adding multiple lines o
find the right one, It will only dorken the lines and drow attention o
the orea of uncenainty. Just draw one line and correct it by making an
educated guess as %o whete the ochal subdivision line should be. This
will produce cleaner drawings and will be faster|

automatically. Should lines not meet af the expected intersection, go
bock and check where things started 1o misalign. Being deliberale
about this will increase learning speed




Top view

e
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DIVIDING INTO ODD-NUMBERED PROPORTIONS

What happens if there is o need to divide by 3 or more? This con
be accomplished with a very fundamental technique of ronsferring o
proporfion inko perspective, In this example let's subdivide a rectangle
into 5 equal units.

1. Define the plane,

2. Draw o line porallel 1o the
Horizon line, storting at the
froet edge of the plane. Divide
this line into 5 equol segmants.

3. Connect the lost subdwision
point o the end of the plane and
contingo the line %o the Horizon
line. All fines porollel 1o this
line will converge at this some
Vanishing Point,

4 Drow porcilel lines in

perspoctive  from eoch vegment
point to the now Vonishing Point

5. Draw vertical lines at each of
the inkersection points fo transfer

You have divided a recangle into
3 equal sections, in perspective.

Perspective view

VP HL
VP HL
—_—
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MIRRORING IN PERSPECTIVE

It is essential to be oble 1o miror elements 1o draw symmetrical
objects. To mirror ony point in parspactive, use one of these rectangle
multiplicotion techniques. These techniques are very versatile and
can be mixed ond motched.

Mirroring horizontal planes

£ midpoint ‘ a

1. Draw a reclangle and o parpendicular mirroe plone. Extend the 2. Usa the mircor point ko mirror the closer ine %o the mirror plone
width lines of the rectangle toward the mirror plone unfil they intersect with the multiplication technique, then move on to the for line

it. Draw diagoncds in the rectongle fo find its midpoint, and drow o

line from that poiny, in perspective, 1o the mirror plane

~ -
=
- [7-1 7.
-

3. Mirror the far line by using the mulliplication technique, 4. A mirtored plane has now been created. This technigue can
be opplied for other porallel plane construckions. Remember this is
oll bosed on the multiplication technique!

<
-+
-~ L
-
-~
~ -
-
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Mirroring vertical planes

—|

—
—

1. Here, the same technique is used Yo mirror 2. Extend the width dimensions of the 3. Complete the constuction with the

a vertical plane. Draw dicgonals 1o find the rectangle for the expectad position of the diogonols and find the height of the
midpaint of the mirror plane. mirrored rectangle ond find the censarpoint mirroced rectangle. Darken the lines of the
for mirroring. resulting rectangle.

Mirroring offset planes

1. Set up a plane that hovers cbove the ground or mitror plane 2. Mirror the front line by using the multiplication technigue.

Extend the lines ot each of the corners in the mirror direction

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

4. Darken the outer edges,
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MIRRORING TILTED PLANES

Mirraring filled planes uses the some technique of multiplying
reclangles. These sidebyside oxamples illustrate this principle. They
are separate constructions, mirroring different tilted planes.

! t 1
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1. Set up a tilled plane and the plane 1o be
used s a mirror. Use a perspectve grid to
determine whese both planes are locoted in
space, relotive fo soch other. This is essential
10 stay clear on the construction

2. Choose a paint (A) to mirrer, Extend the
tited plone line [red line} ond the mirror
plane line Yo mork the intersection point (B).
Drop @ vertical line from the top of the tilted
plane to the ground plone (C), it it is not
olroody there a5 part of the construction.

3. Use the multiplication technique %o mirror
point A, 1o creale paint D.

4. Draw a line between points 8 and D.
The ongle of the plane hos now been
mirrored in perspective.

5. Yo finish drowing, use the perspective
grid guidelines going to the LVP % transfer o
few more mirrared points {E ond F|. Connect
these points to create the mirrared planes.

YC
8
z A
<
W8 E




MIRRORING ROTATED, TILTED PLANES

5 drawings require dealing with planes that hove o more easy to forget when drawing, Things con be skeiched that are not
:omph: position in spoce. leoo pomu define o plane. To create physically possible. Check out M, C. Escher; he did #f on purpose.
o rectangle, the fourth point needs to 11 on the same plone. This is

1. Take o look at all four points of the tiled
ond rotated plone. Eoch of the points moves
deeper inlo perspective. Only twa 2-point
sets maich up in height, bot none maich up
in depth and width

2 Toke the top-front point and mirror it
across the mircor plane. Use the rectangle
duplication technique

@ \
3. Extond the tilted centerline ond cross it 4, Connect the intersection point with the 5. Draw o line from the lowerfront comer,
with the exsended tilted front edge already mirrored topront corner. perpandicular in perspactive 1o the mirror

plare. Where it intorsacts the line from step
4 is the lower-front comer, mitrored
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6, Now find the mirrored fine on the ground. 7. Clip the line ot the correct length by 8. Repeot the same technique % find the
Start in the lowerdrant carner and d the tanding the line that is perpendicular to wpper edgo direction and length.
lino on the ground until it imersects with the  the mirror plone and runs to the lower back
mirtor plane. edge of the rectangle. This will cross the
mirrored directional line and determine the
length of the line on the ground

7=

9. Find the endpoint of the upper adge 10. Conned tw cpen edges. You hove
by extending the upper line in the back microred o plone that was tilled ond rotated. g
of the construction,

-

11, Darken the edges of the plones, ~
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Procticing these constructions raises awareness of patterns in the

environment, Mirroring planes seems like on abstroct exercise, but
becomes very applicable os soon as you want o draw e cor or @ jet
plane. There are a lot of multiplications in buildings 100 In the photo,

the green construction lines run theough the same points on multiple
arches, which is o big timesaver. After finishing this chopter and
learning about mitroring curves, fake another look of this construction
and there will be increased undetsianding
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MIRRORING 2D CURVES

Mirroring curves gives you control over orgonic surfaces. The bose
construction 36l relies on stroight lines and pecspective conwol. 20
curves are by definition on o plane. This plane can be tiled in 3D spoce.

Orthographic View

+

C; /- VD C; /- AD
7\ \/\/
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First, define the plane on which the
20 corve is %0 bo drawn Box the
plane info @ rectangle and marer this
rociongle in the direction you want fo
mirror the cueve.

Technigue 1

1. Drow o V that is mirrored by using
the cornars of the recangle and a
comman point on the centerine.

2. Drow o horizontal line from
the imersecion of the curve and
diogonal, unlil it crosses the
mirroced diogonal,

3. Tronsher multiple points that will
define the mirroced curve

Technique 2:

Insteod of drowing the diagoacls 1o
the comars of the rectongle, use the
midcde line that was genercted by
the originat consruction

Techrsque 3:

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

2. Ploce o diogonal through that
point 1o tha conterline (B).

3. Add a horizontal line from points
CiD,

4. Mirror the diogond line by
drawing a kne from B la D.

5. Add an addisional herizonkd line
from the inersection points A to £

Perspective View

—Q



o} | - ! Tochnique 4:
m 1 " 'I ) rh‘ g "
works hete, too.
1. Define the point to mirrer,
2. Draw o verticol and o hodizontal
line %o create a rectangle.
3. Duplicate the rectangle to uie as
the base to mirror the point.

All Techniques Combined:
Here ol methods have been
combined 1o show how the paints
define the mirrored curve

Which method should be chasen?
Pick the technique that provides the
most poins in the most efficient woy,
ond combine tech iq os ded

10
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MIRRORING A 2D CURVE ON A TILTED SURFACE

1. Défine the tibled surface.
Drow o curve on il

5 Draw a lino from
the intersection of the
conteddine  of the filted
plane to  the curve.
Transter the information
1o the mirrored plone.

Scott Roberhon | Thomas Secting | NOW TO DRAW

2. Use the plane minoring
tochnique %o crecte the
mintored plane on which
e miored curve will 52

4 Drow a line in the
parspactive grid direchon
from the infersection
point until it crosses the

mirrored diegonal

There ore now thioe
points for the mirroced
curye: the start point, the
endpoint and the new
point just created.

6, Repeat the previovs
stop, but this time vie the
horizontal middle line o
find the Intersection with
the curve,

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



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

1. Build o full construction of the 3D curve. This is done with the 2. Stan with mirroring the starting point of your curve. The rectangle

2-curve combo technique on poge 08%9. Knowing where the line is in is being duplicoted, but skip the varticol line since the verfical Is not

spoce is essentiol for these drawings. essantiol 10 the gool, Guessing the mirror point is possible here since
thure is very litle perspective foreshortening in the vertical line.

3. Ropoat thi process for the rest of the points on the curve. Mirroning soma 4. Connect the points to find the mirrored curve and draw o smoath
strategic points instead of ol points is an option here, but in the beginning line. It coe point seems off; just compensate oz needed
odd enough paints 50 that the curve can be found with confidence

5. Once the curve is mirrared I's time 30 find the footprint of the 6. Now there are two mirrored curves: one 3D curve {green) and one
curve. Drop in the verticals untl they cross with the extended lines flat curve (black). This technigue creates a 3D volume at the same time
on the ground. it mirrors the curve.
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CREATING GRIDS

This chopter locuses on constructing and understanding grids

The mast commonly used perspectives have Vanishing Points that are
off the poge. Grids help cim lines towoed those Vanishing Points.

Grids come in very hondy when working with complex drawings and
multiple objects, Understanding the basics of grids is important in
being able to decide how 1o use photogrophs or computergenerated
underlays.

When working without a grid, o lot of effort is spent trying %o gim lines in
the correct direction, with the woest part being not knowing whether or
not the lines were on torget, Having o basic grid olleviates this problem
by aiming the lines. This makes it possible % concentrate on construction
ond loter, on design, as drawing becomes mote outomated

CHAPTER

04

Eventually you can stop using grids for the eosy things, but for difficult
constructions with hinged parts, rotated elements, and multipla views
of the soma object, o base grid is very helphil

Grids con be reused often since they are not drown on, but rather
ploced under the drawings. A grid used os on underlay should be
a3 precise os possible, and it's important to choose the most effective
way fo crecte it, bosed on its particulor use. It can be hoad-drawn
with o straightedge, drawn in 2D software or generated by 30
software. Creating o process ond updating it on a regulor bosis is
part of being o designer and a problem solver
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PERSPECTIVE GRID TYPES

Lat's lock ot a couple types of perspective grids thol are often products, To moke things more complicated, it olwo depends on the
encountered and that are uselul for diawing. It's important when uset’s caomfort level. These is no absolute right or wrong. These ore
choosing a grid 1o consider the purpose of the final drawing quidefines; not the law|

Some grids are better for the ideation of an environment than for

1-Point Perspective Drawings

The 1point petspective grid s excellent
for ideation and odding perspeciive % o
sideview sketch. If's easy to genetate and
the parspective from left 1o right and up 1o
down is easy to control, This makes it simple
to transfer proportions, since they ace one-
toone and just scole smaller when going
decper into the perspective. However, it
i more difficult %o control the depth of on
object in this perspective, The depth can
become very shallow and the perspective
con compeess a lot as it gets closes fo the
Horizon Line

2-Point Perspective Drawings

The 2-point perspective grid is one of the most commonly used grids the viewer a good idea of the orientation in space of the objects
The grid changes with the orientohon of the object 1o the viewes. being shown. The effect is similor in a 3-point perspective, but the
Having an individual object in 2-point perspective is rother basic, drawing complexity increases since the verticals ace not parallel to
but when it comes %o having two or more rototed objects on the one another. Having the verticals perpendicular to the Horizon Line
same surface things bacome mora Iricky. A 2-point perspactive gives in this perspective grid makes drawing much easier.
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This perspective creates the most dynomic views, while not being

too difficult te construet and contral. OF the linear perspective

grids, the 3-poinl perspective ks the most natural. This
perspective is seen a lot in computer gomes and SkeichUp uses
it loo. It is recommended fo either estimate the convergence of

the verticals or vse o 3D progrom to create the grid. Accurate

3-Point Perspective Drawings

construction by hand con toke o lot of time compared 1o

geaerating i with o computer. One challenge with 3-point linear

perspective is that it looks add when the Hor

ron Line |3 crossed

|see poge 062) To put 3 point linear perspective 1o its besl vse
keep the Hotizon Line off the poge or close to the top or botom

edge of the drowing

deawing cbove and
orizon Line with cowverging

vertical lines. The curvilines pechve can

be found in many voriations and strengths

To hove a tuly cueviliness patspective, oll

ond horizomtal siraight lines arch. I’y
a didbeult grid 1o generale by hand so it
racommended 10 draw over a photograph
use on exishng grid or use 3D software 1o
genarate 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 o |.point
parspective grid of squares on 'hegroundmvh'w'
Cone of Vision. The 3q prop
nonsfers to be mode from an raphic plon
into perspactive. The goal for all grids is % find
the correct convergence, ond ploce squares in
porspoctive upon thot grid

1. Estoblish fhe Canter Vonishing Point, 60° Cone of
Vision, 45° Vanishing Point and Picture Plane relative
1o fhe Stofion Point by opplying the knowledge from
the Perspective Terminclogy choptee.

Add o horizontal line through the CVP, and o
porspective plone defining three sides of a square
[rod lines)

Draw the Line of Sight rom the Station Point 1o the SPw
Center Vonishing Point.

Line of Sight

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

Draw a line from point A fo the 457 Vanishing Point,

The diogonal shows the length of the square in o1
perspoctive.

In this case the £5° Vanishing Point is the Disganal
Vanishing Point for the 1-point perspective square.

3. Now that the initiol square is established, use
the rectangle multiplicotion technique lo crecte o
grid on the ground. Build the grid out ooly os for as
needad for the drawing; there is no point in filling
the poge with unnecessary squares.

This gnd Is now ready for use. There is on

outomatic foreshortening with this grid ond # could

bo used for o street, product or interior. The size

of the square could represent 50 feet or 5 inches. et
It's your choice e———e
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DIAGONAL VANISHING POINT (DVP), STATION POINT METHOD

A f Top View:
Line of Sight / Drow o square. Consider one comer to be the Station Point
15 W
f f Draw o diogona! line from the SP through the opposite corner, which
6* ploces o diagonal at 45° to the sides, This diogonol hos its own
'\\ . ey Vanishing Point specific 1o the rotation of the square, which is called
\F o tho Diogonal Vanishing Point (DVF), Thare is one for every rotation
2 of the squore
~
2 To find the corroct degree of the DV, the angle between the
vt f p diagonal ond the Line of Sight. In this oxample, the diogonal line is
converging to the 15° VP
Perspective View:
sP
Bolow i3 © squore in a 30/60 perspective grid
Drow o diogonal through two cornors. Wherever that line intersects the
: Horizen Line detormines the location of its DVP.
> vy 10 W? HL on
S 4 pe 3¢
@
Estimating the rotation degree _ .
= g L
% o hs*
o .
-
% =
- L - -
- . # =y ® e o 3°
. ™ D e i — % 0
Corner Point Corner Point

Dividing a square in perspective provides opportunities Yo create other
rototions in oddition fo the Diogonal Vanishing Point. Take a lock af
the orthographic construction above. The night side of the square was
subdivided multiple imes to create 1/2, 1/4 and 1/8 marks by using
the tachnique of dividing in half,

This technique's advontage is that it works in perspective os well
When the Corner Point connects 1o the diogonal corners it produces 5
radiating lines. The blue one is 0°, the purple 7 rolated from the blue
line followed by retasions of 15°, 25" and 45°.

Use this technique to find angles in kreehand drawings af 7° increments,
which is precise encugh for hand-drawn constructions.

Seon Bobemon | Thomos Bertng | HOW T0 DRAW e 049



2-POINT GRID CONSTRUCTION WITH VANISHING POINTS ON THE PAGE

Setting up o 2point grid with squores is very
similar 1o the 1-point grid. A 45/45 grid is boing
built in this exomple and the Center Vonishing
Point bocomes the Diagonal Vanishing Point

60°* COV

1. Sot up Vanishing Points and a 60* Cone of HL - pd §

Vision via the Station Point,

Establish theee sides of o base squore |rod lines)

Two parallel lines are infinite and converge 1o the -
VP, The ond cop converges to the RVP and its
longth is defined by the distance between the two
paraliol lines

SP

2. Find the size of the square by drowing o .
diagonal thot runs toward the Diogonol Vonishing

Point, which for a 45/45 grid is the Centor

Vonishing Point. The intersection shows where to .
draw the line toward the 45° Right Vanishing Point .

to complete the square

b 4

3. Complets the grid by using the reciongle H

multiplication method. Two grids have now been
crealed in the same Cone of Vision. Be aware that
the squares on each of the grids are not the same
size, they ore just squares.
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ROTATED 2-POINT GRIDS WITH SAME-SIZED SQUARES

Using the some size of square for eoch of the

== grids will make it possible 1o beiter estimate
relotive size. This technique it based on the idea
thot a circle is drawn in perspective and then a
squoare is rotated around it

HL 32 y ¥ { 3 1. Sot up the perspective bosed upon the Station
! Point projection for o sot of Vanishing Points to be
used for the rotation, A 1-point grid and o $0/30

are used for this exomple.

2. Choose and build o square in the 1.point

HL y
1 [ ) perspective grid os done earliee. Now place an
ellipse inside this squore, The minor axis of the
ellipse will point steaight down. Make sure that the
- ellipse fits the squore perfectly
HL » ‘ ! 12 »os 3. Now expond the grid as much as needed. Only

one oddifional square was odded %o this construction.

4. Troce the ellipse, the Cone of Vision and the
. f \ , Vanishing Points an an overlay. For this technigue
HL | i | \ 1o work, these elements must be traced precisely.
if the size of the overall grid ever needs to change,
make sure fo ealorge oll of the elements of the
= same ratio. Far exomple, scan it into the computer
ond enlorge or reduce it as needed
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5. Crocte a squore around the ellipse with
the 60/30 Vanishing Points by drawing
o line thot i tangent to the circle on the
ground. This will resudt in o rotated squoare
thot has exactly the same size as the one in

the 1.point perspective. L

Expand the grid as needed  In this exomple,
the squore wos multiplied only once.

6. The two gtids can be combined now. Line
up the Harizon Line and the Cone of Vision
peecisely in the same position. These grids
together allow for drawing objects thot are
rotoled ogoinst one ancther on the same
ground plane.

7. By using thase two grids, two boxes are
ploced on the some ground plane. They
have the some footprint and height. Wish
the availobility of samesized squares on the
ground this becomes o quick construction,

Read the next poge 1o lsarn how the height
of the box was transferred,

8, Add more overlays 1o find more grids
%o rofate cround the circle. Moke sure thot
the Cone of Vision and Harizon line are
matching and that each grid is on o different
piece of paper. Thay con be slipped under
the page fo troce over as needed.

052 —————— Sconfobenon | Thomas Being | BOW TO DRAW

P 4
/
!I
'
e
\? -~
/-
1
R
4]
tee )
L /
‘\,_“/
.

HL



TRANSFERRING SCALE IN PERSPECTIVE

Tronsferring the height of something in perspective i onn of the
simplest constructions, but too often it's done poorly. Never ogainl
This section explains how to use o simple Reference Point (R¥] to scale
o figure from the foraground bock into the distonce.

RP 1

A‘)r\‘; 3 starting position

Standing on a box in the distance

1. Construct the hesght planes from the top of the figure 1o RP1, ocross
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 locase this point on the ground plane.

3. Tronsfer this point location straight up fo the top of the box.

4. Toke the hoight of the figure standing on the ground plane ot this
position and tromfae it up to standing on top of the box. Since the
verticol lines ore parallel in this case there is no noed to worry about
any vertical forashartaning,

.
",

In the first examplo the figure stonds on flat ground, In the second
example as the figure is scoled bock into the distonce he stonds in o
hole and then on fop of o box.

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

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

3. Draw a verticol line onywhere that intersacts both reference height
fines_ It will be the some height in perspective at thet point,

4, To move the figure even furthes oway repect the obove steps,
creating RP 2.

5. To move the figure left or right just drow height lines paralie! to the
horizon from any figure position of all

Standing in a hole in the distance

|, Find the figure's height direcy obove the side wall where #
intersects with the RP1 ground line

2. Tronsfer its height up from the bosiom of the hole. Make it the some
height as the line from the ground plone {green line).

3. To move the figure oround in the bottom of the hale just ropect the
same steps a3 the above exomple fo creote RP2. The only difference
naw s that the bottom of the hole is the construction ground plane for
this figure as was the top of the box lor the figure standing on it. Now
go chead and drow that marching band on the football field you've
ohwoys wanled % do,

starting po:hz S
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THE BREWER METHOD:

CONSTRUCTING A GRID WITH VANISHING POINTS OFF THE PAGE

As wa crecte drawings, somatimes the Vanishing Points ore off the
poge. Constructing o grid with the Vanishing Points off the poge is
possible withou! having o compuler, o giont piece of poper o a

phatocopier, thanks 1o the Brawer Method, It's named after Bl Brewer,

one of our teachers ot Art Center College of Design, who originally
tought us this method.

2-Point Grid using 4 establishing lines - The Brewer Method

To establish @ grid, four bosic lines are needed
1. Draw o vertical line. Think of it a3 the front cormer of o box

2, Draw two lines that converge toward the right, Make sure tat they
converge off the page. Avcid pacallel lines in this case. These two
lines will essablish the Right Vanishing Point and the position of the
Horizon Line

How much should the lines convergo? It depends on what view i3
being crected. Feel froe 1o consult o roberence image or photegroph
with o desitable perspective and troce the lines.

3. Drow o line from the bottom of the vetical line toward the Left
Vanishing Point
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Tote o lock ot the smoll skatch obove. A perspective wos estoblished
with the four lines ploced on the page. Imagine if the lines o the right
cross somewhere off the poge of the Right Vanishing Point. The RVP
osablishes the postion of the Horizon line. The HL and the loft fine
olso would intersect somewhare off the poge. Where they intersect is
the missing Left Vanishing Point

The goa! of the next fow steps is to drow a line from point A 1o the Lokt
Vanishing Point that is off the page, without extending the poge. The
small sketches will be kept on the botiom of each stop to cbserve the
process showing the enfire grid.
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4. Draw o verfical line parallel to the existing vertical. Increase the
procision of the drowing by keeping these lines os for opart os possible.

- —/ﬁ__——_.
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6. Draw a line from point A through point C until the edge of the poge
is reached. The small drawing shows that this line would eventually hit
the Lek Vanishing Point.

Now that this perspective bas been estoblished more grid lines ore
needed % moke this grid useful.

5. Draw a rectongle with perfect 90° corners {red lines} starting from
the height of tha right vertical line. Where the botom of the rectangle
intersects the line going to the IVP [point B], draw o vertical which
creates poiat C.

-- e ——
| PR—
c A
. ‘.
‘.
. .
.
o~ .
.
B ——

7. Divide all three vertical lines evanly.
In this examplo they are divided into quarters, howaver there is the

option of more subdivisions, To do this, measure using o ruler or on
equoal spacing divider ool.
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8, Drow a fine from each subdivision point on the center vertical line, Q. Extending the grid Is simple. If there is room toward the lower edge
through its corresponding point on each of the other vertical lines, of the page, take one gridunit height of each of the verticals and add

toward the edge of the paper. it to the bottom, Connect the new points a3 in step 8.
*L;niiA ﬁ
\_% L] F’
\\_ _'_—'___—_-—J
.——ﬁqr - — — _— -

10. The lost step is to extend all the lines that leod o the Vanishing Make o few different grids thot con be deployed os opplicable.

Points. This crectes the final grid that con be used vnder future drowings. Use these grids as underloys ond do not draw directly on them,
Tiis will ollow for multipla uses of eoch grid.

056 SconKobeon | Thomen Bacting | wow 10 saaw )



CREATING A GRID OF SQUARES, WITHOUT DIAGONAL VANISHING POINTS

1. Use the grid thot was just created as on underlay.
2. Place the correct ellipse into the bounding orea {red lines).
3. Close it with o verfical tongent line {green line).

This creates o square in perspective fot motches the current
Brewor Grid

4, Exend the squores with the rectongle mulfiplication
technique.

This mekes o verticol plone with 3 squares. Any square can
be expanded in either the Y [height] or Z [length) direction

These squares enable orthogrophic transfer and provide
control over the drawing proportions of uture objects,

5, Tronster one square 1o the ground plane. The storting
point and width are already provided via the vertical savare.

&, Ploce an ellipse on the ground plane and cop the square
with o sangent line, (green line),

7. Expond the grid ogain. Mirror the square ocross the
X-oxis [width) to make a symmetrical grid

Thase grids ore the foundation of mast object drawings. Feel

free to make a copy of any grid in this book 1o use as an
uaderlay for future drawings.
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WHEN TO USE A COMPUTER-GENERATED UNDERLAY

Some of mest significont odvancements in perspective drawing ore
3D modeling pregrams that can aid in the basic layout of perspective.
drawing grids and larger volumes. Why not thea have the computer
do it oll? In order 1o use these computer progroms efficiently and
effectively, i's important to learn how 1o construct hand-drawn grids
ond volumes first. This combination of 2D and 3D tools can be very
powarful 1o create awesome drawings

One of the mos! tedious ports of serting o naw drawing is laying out
the perspective grid with the lorger volumes blockad-in proportionally.
I¥'s tempting to rush this step, but it is imporsant 1o make the foundation
of the drawing 0s occurote os possible. For purely hand-drown grids,
the POV often doesn't come out exactly as dasived, or the amount of
convergence is off and emulotes the wrong comero lens. In thot case
you oither carry on with the wrong POV, or sion ovee

A 3D compuler progrom s fantastic for quickly blocking out
proportions of the large volumes, moving the POV arcund, and even
trying different camera lenses before committing 1o doing secton
surfacing ond detailing. However, when starting o use these types
of programs, don’t forget that you hove drawing skills! IVs eosy to
get sucked into modeling more than is needed, ond to gel cared
away adding details or more complex forms that would be foster
and ecsier just to draw. Hours can be spen messing around on the
computer when all that was reolly needed wos one good 3/4 view
to get started

Like onything, using a new tool tokes proctice. The examples on the
following pages were done by some of our former students ot Ant Center
College of Design. All of these arfists are now working professionals

Above is o cityscope underloy modeled ond rendered in MODO
The total fime 1o model and render this imoge wos 30 minutes, so
the production advontages of working this way 10 get started ove
immediotely avident. On the focing page [top), Mork Castanon budlt
o 3D underlay of an interior scene in SketchUp, which is probably
the simplest and loast expensive of the 3D modeling and rendering
programs with enough feotures to make it worthwhile 1o fearn ond
use. Below s what he drow over the top of that underlay, This s o
groat example of modeling just enough of what is needed to estoblish

058 ——— Scot Robarbon | Thomos Barfing | NOW TO DRAW

o POV, proportions and o 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 overlopping objects
in the scene and thair respective silhovettes, mokes this drawing
more viwolly appealing than hod the top image bean finished only
in the computer

View more of Mark's fine work at:
http://markcastanonportfolio blogspot.com
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Rustom Hosonov built the SketchUp
model to the right and thea did the
overlay drawing below. Again, only
o minimuem amocunt of computer
modeling wos needed 1o rough out
the scene before sketching over
the top of It. When drawing over o
computer underlay, it's easy to extend
the guidelines from the wunderlay
information and reposition slamants,
os well o3 add new ones. By vorying
the line weight, Rustom did a great job
of helping the eye better understand
the shopes in the scena.

View more of Rustam’s nice work ot
hip:/ /corgocoliective.com/rustamhosanov
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OTHER BENEFITS AND WAYS TO USE AN UNDERLAY

i et

When really getling info drawing from your imogination, especiolly
once you ore o professional designer, a big port of that job is 1o
provide endless variations that visuolly solve the same problem

ond thot meons lots of skeiches. In this series, John Pork mokes this
repatition o lithe easier by copying or printing o vory light version
of port of his original drawing, then skeiching over each one and

working up different oovhohc options. The lines of the original are so
light compored to the newar, heovier line work that they don’t distract
from understonding the new concepts

View more of John's handy work at:
hitp://www.iparked.blogspot.com
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NOT ALL PERSPECTIVE GRIDS ARE CREATED EQUAL

You might wonder about traditionol drowing becoming obsolate with
the popularity ond ease of using 30 programs. The answer is not
straightorword, In the worlds of architecture, industrial design, end
entortainment, it's true that the mos! peogressve development seoms
are utilizing o lorge dose of 3D tools 1o model their objects ond
environments instead of drawing everything by hand, but the best
use of these computergenerated renderings and how they are set up
relies on having o deep knowledge of perspective drawing. Having
srong perspectivedrawing skills opens up the many ways these types
of renderings can be used looking oheod, all designers will need
10 have some 30 computer modeling and rendering ability, and the
nature of how feditional medio sketches are used will continue 1o
morph and be absiracted ond blended into o hybrid pipeline of digital
and troditional skill sets

Locking ot the imoges on these pages, there are two pairs of wenes.
The first imoge in each pair wos rendered in MODO with the comero
st 20 an | 8mm lens with no distortion, and & 90° field of view. The
wcond imoge in each pair was rendered with o 0.1 lens distortion.
You con see clearly what hoppens 1o the perspective grids in each
case, The straightline persgective grids with no lens distortion are
typical in videogame eavir ts and 3D prog that don't hove
a lensdistortion option, Whal the computes pregrams do s lock of
how much of the scene is above or belaw the Horizon Line, and then

all vertical ines converge %o o Vanishing Point located on the side that
is being shown the moat. This is o weird distortion, and the only ploce
you'll aver see this effect is inside digital environments.

In rool kfe, when looking of o physical bullding projecting into the
sky, the vertical lines converge to o Vanishing Point high in the sky,
and the same building's vertical lines cross below the Horizen line
and converge 8o o VP for below, This is clearly not the case in the
videogame examples. In order for vertical lines to converge obove
and below the Horizon Line, lens distorfion must be odded. This Jens
distortion bends the appecrance of the lines and creates curvilineor
perspecive grids

Why does this maner? i the goal is to draw on environment that has
a more natwol feel and more closely molches what is observed in
photographs ond with the naked eye, then o cuevilinear grid would
be used. But if the goal is 1o design gome enviconments, a lineor grid
is needod. A good grasp of perspectivedrawing fundamentals olows
for use of either grid as on underlay; then a progrom like Photashop
con be used fo add desalds In perspective. If strong drawing skills
are lacking, this forces everything fo be crected in the 30 modefing
program with many possible etrors. So the blending of 3D medeling,
rendering, and then 20 drawing ond painting over the top of these
types of computergenerated images is currently the most productive
way 1o work professionally,

Linear penpactive. foced moat ¢

Note how avan with the Horizon line close to $he conter of the image, the
sky fi¥s o slight mojority of the frame versus the ground. This skews the
comergence of the verticol line 1o above the horizan, making the verticol
lines thet contirwe below the horizon line divergent. To add an object like
an airplane of ¢ charocter in the foreground below te horizon, uting this
type of distorted perspective grid would look odd when viewed by itself
but accepicble in relation to the ding scens.
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Cutvitnear penigecive, found mos commonty in photogrophed environmant

With comerolens distorfion opplied, as above, e horizon line hos benta
litfhe cue 1o the foct that it & not exactly located ot the center of the frame.
If it wore exocy c d, it would in stroight and horizontol The

bend is happening in the imoge on the facing page for the same
teason, but with a skew in that imoge 1o shaw. mastly the ground insead
of the sky. Also note thot the verscol ines in it converge obove and below
the hacizon ine, os expected.
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vertical lines problem of the videogame grid, is the reason 1o drow
with 1--and 2-point perspective grids with simplified verticol lines that
are truly vertical, aven though both of these exomgles show thar’s not
the case. When the entire frame is filled with the environment below
the horizon or above It, use o Ipoint perspective grid, 1- and 2-point
parspective grids ore really simplifications of perspective drowing that

grid, and the diverging

have o lot of limitations and their own distortion peobloms, However,
they are simpler to draw and they work well enocugh, so they are
the default grids for doing production work where speed is more
imporfant than true occurocy. The entire design feam also understands
thot these simplified grids aro not exactly fruetolife but rather a kind
of designer shorthand in creafing the ilfusion of 3D perspective spoce
on o flot surfoce.
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The 3.point perspective grid for the above sketch is similor fo what
would be generated by o 3D computer program, From this POV it
is very near jo what would be observed in reclity, without needing
to odd curvilinear perspective. So for this kind of view, a computer.
generated perspective grid works greatl

The skesch on the opposite page [bottom) shows the influence of a

perspective grid that came from a computer program, which is exactly
whot our former student Roy Santva wanted for this inserior spoce
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he was designing for the digital world. It would feel odd 1o add
o foreground abject 1o this scene becouse the vertical lines would
diverge below the Horizon Line. In thot case, it would be advised
10 use a |- or 2point perspective grid so the vertical lines could be
drawn perpendicular (90°) 1o the Horizon Line. Drawing in perspective
is never exoctly perfect ond trodeoffs will be encountered, so with
on increased knowledge of thess pros and coas you can moke fe
oppropriate decisions in your own work.
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Cutaway View

The drawing 1o the left is on excellent example of a cutaway
view, an Informative type of perspectve drowing used to
communicate one’s design 1o others. Pon of the foreground
surface is lirerally cut away to axpase what is behind or beneoth
it. As an example, Roy has cut away the roofing fo expose
the framework of the structure, and he has also cul away part
of the roof and interior wall 1o reveal the arrangement of the
furnishings ond expose more of the rooms' interiors. These
types of drawings provide a lot of bang for the effort as they
communicate many things af once.

View more of Roy's great work at
http://rsontua. blogspot com
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Droft Views

Draff views, also colled onthogonal views, show an object without
perspective. By getting rid of the perspective coavergence, dimensions
con be added to the drawing that make it possible to build i to any
size. The gool here is the accurocy of dimensional information. Both
of these draft views are of the exoct same ship, in top view and in side
view. I's offen a greot idec to drow draft views of on object before
attempting to sketch it in perspactive. Skeiching a single draft viaw is
much easier thon doing it in pespective, but if's also easy 1o draw
things in o drakt view that will couse problems when irying to ensiate
the forms into the other views and ultimately into perspective. It's
easier lo concenirote on design when not worrying obout perspective,
but the disadventoge is thot once the draft view is finished, there is
only one view of the object.

Both poges deown by Roy Sarve
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The odvantage of sketching o perspective view of an object is
that oll of the droft views are actuolly being drown, influencing
design and form simultoneously. Here Roy has focused en
sketching certoin areas of the ship from a voriety of different
parspectives. All of the steps 1o do these drawings are the
some. Stort with building o good perspective grid, then work
on the bigger surfoces, and odd the smaller objects last.

The scole of the object makes no difference ond any size object con be
drawn accurately using the same basic perspective-drawing principles.
Always start with a good set of guidelines. Use section lines 1o figure
out the surfaces and silhoueties of the objects in the drawing. When
constructions are rushed and guidelines not used, deawings become
looser and less accurate. This is fine for quick sketchas, but when o
more precise drawing is required, just remember to toke o deep breoth
and be patient while you work through the construction peocess.
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ASSEMBLY AND EXPLODED VIEWS

A laded
Lo

blyand views ¢ icate how things go together
These can be very specific. The drawing on this poge shows o
POV thot communicates o lot about the bly and 9 t
of the props and furnishings in o scene. Accomponying this
informative ossembly drawing ore two droft views of the same
main object with the coge highlighted with color ond o grophic
laining the pl d t of the coge.

P

Good exploded views like the drowings to tha right are able to
communicate without notes and orrows, much like the informotive
drawlngs in IKEA assembly directions. The POV is chosen not with
an eye toword droma of making us feel like we are in the scene
but purely for the best way to communicate how the objects are
made, ossembled or arronged. If done well, these drowings are
worth more than o thousand words in any longuoge. Looking at
Roy's line work, nofica how inside eoch drawing he varied the
line waight ta help the viewer understand the smaller overlopping
olements of each object.
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Both poges drown by Roy Sentua

Also notice the backgrounds thot Roy added which moke the
silhovetes of the objects pop out o lite more than they would have
if they hod just remained on white poper. Yo add a background,
aither make a copy of the original drowing ond use markess 1o
black in the volue and color of the background or scan the original
ond do the some thing in o like Sketchbook Pro,
Painter or Photoshop.

L Lahe)

To construct an exploded viow, start by drawing the object in its
assembled position and then do an overlay using trocing paper
while you move and slide the exploding parts by using perspective
guidelines. Genoerally the exploded ports should not move
diogonally; insteod, mave the ports linearly in the perspective.
Move the bigger pieces first and then explode off the smaller parts
from these larger ones like the drawing opposite (top). Use overlaps
and strong outlining work to help ¢ icate the relationships of
the flooting parts to each other, It's not uncommon to end up with
lots of layers of tracing.paper overlays of the various parts when

1 0 ‘hm A .
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CHAPTER
ELLIPSES AND ROTATIONS _5.

Ellipses are simply circles in perspective. The occuracy of o ellipse
can moke or break a drowing so this entire chapter is dedicoted 1o
leaming how 1o draw them propedy.

Drawing ellipses is the basis for hinging Bops, rotating objects and
constructing spiral stoircoses. But best of oll, drawing ellipses halps

1o generate excellen! perspective grids based on perfect squares
multiphied in any direction. The ability to ploce o freehondskesched
eflipse on any minor axis is the primary skill needed before maoving
into this chapter

Review this skill, and how to practice i, in Chapler |
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ELLIPSE BASICS AND TERMINOLOGY
Ellipse anatomy

The minor oxis is tha most important line in the construction of circles in
perspactive. An allipse hos @ minoe und & major axls, The minor axis
divides the ellipss in half o¢ross its narrowest dimension and the major
axis divides the elfipse in half ocross its longest dimension

Ignore the major axis

The minor oxis always intersects the center of any loceshortened
square drawn around it. The major axis almost never intersects the
center of a foresharfened squore drawn d i, For this reason, the
mojer axis is of no help when placing an ellipse indo perspective ond
can be ignoced.

The minor axis is key : & S %

The minor axis hos onother imporont perspectivedrawing fectire. - ‘ % ;"—’\ -
¥ always points 1o the Vonishing Point that is perpendiculor to the = _\-/ 1)
ellipse’s surfoce being skesched. This makas the minor axis like the oxle ) o

of o wheel. -

Ellipse degrees

The degree of on ellipse is the measure of the
angle of the Line of Sight into the surfoce of
the effipse. To better understand the degree,
imogine locking straight aheod ot a row of
circles on the greund, with your Line of Sight
potallel to the ground plane. The degrees of
the ellipses as they move toward the Horizon

- | —
-—f—
Line will bo less than those directly bolow
your leet. A O ollipse would be on the -

Horizon line. A 90" ellipse is a perfoct circle
directly below. The cther degrees are found
in between.
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PLACING A CIRCLE IN PERSPECTIVE OR DRAWING ELLIPSES

.
A

4
X
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|
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|

/ -

;,»\__ —
Degree too small

Always ensure that the minor axis is correct,
This is the condifion that must be met before
midpoint is not met [cyan poinl) and the
souching points are not verticolly aligned. The
ellipse degree needs 1o be increased. Skeich
o larger degree elfipse.

Placing ellipses on surfaces

With the knowledge that the minos axis is actually o 3D element of the
ellipse, we ore ready 1o place circles on surfoces in perspective. Remember
that the minor axis is like the steering column to the ellipse’s stoering wheel;
they are perpendiculor to one another.

THE MINOR AXIS IS ALWAYS PERPENDICULAR TO THE SURFACE ON
WHICH THE CIRCLE WILL BE PLACED!!!

1, Define o vertical surface upon which 1o draw the circle in perspective.
Draw © line that is parpendiculor to this surfoce. This line will be the minor
axis of the ellipse.

2. Draw on ellipse cround the minor axis and estimate the degres of ellipsa,
Then, draw o bounding box around the loose eflipse. The bounding box tasts
it the coerect degreo of the ellipse was drawn,

3. The side view of the circle on the surfoce shows the conditions that need
fo be met to find the correct degree of ellipse. There is only one circe that
will fit batween all these ines. Here are the conditions that the circle and the
ellipse nead to Fulfill;

- The circle touches the left vertical line halfway, [eyan point).

- The circle touches the upper and lower line of points that are vertically
aligned, (magenta points).

- The circle souches the closing vertical line of the holfway point as well.
Connecting the front and back paints creates o paralle! line to the upper and
lower borders, {cyon line). All shrae lines shore the some vonishing point,

4, Lot’s try thisl Draw a light effipse and chack i it meets oll conditions.
Should it not meet oll conditions odjust the degree of the ellipse to become
lorger or smalier until all conditions are met. Then clean up the drowing with

an ellipse guide.

Degree correct
All conditions are met. Closing off the back
with the vertical line defines the bock vertical

halfway point. C ting the two halfway
points creates o fcyon) line that points to
the correct Vonishing Point. Take the ellipse
guide and dean up the ellipssl
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CREATING A CUBE USING ELLIPSES

Now hot you know how %o ploce cirdles in perspecive o3 efipses, it becomes This technique assumes fhat you are prolicient of drawing on efipse ond then
possible %o crecte aubes in perspocive. This is very usehdl for both creating drawing o perspective square around i, Proctice over o grid unfil you ore
s ond oo coniroling the proporions of objects in perspective cominrable with o tochnique. Let's diow some cubes
-
A4
™~ .
-
. |
-
.
.
|
-
-
- ¢
|. Define the height and the front comer 2 Ploce an ellipse on ex side, fongeat 3. Add vertical lines tangent to the ellipses
of the cube over o poctive grid. This 1o the corner. Make sure fo use the correct 1o define the proportions of o cube. Add the

establis the minor ¢ Vanishing Points minor axis while drawing each ellipse and top sutface by following the perspective grid

for the ellip then adjust the degree ond size to meet defined by the previous lines

oll conditions. Ellip

se guides don't always

have the perfect size or degree so some

compensation for this might be requited

OFFSETTING ELLIPSES

atting efipses o creote more complex assemblies becomes o lot When drowing cors

sure 10 tnow which way the wheels gre

ar once the locotion of the allipses’ ming

axis turned. if they are cligned stroightchead. the » ¢ axis of the whee!

wil maich the grid of the car bady iwlf. H if #o wheels are

Use an ellipse guide to modity the size ol the ol ipse, while keeping the turned, the correct minor axis relative to the cor body must bo found

dogree the same, a3 long o3 these smaller and larger ellipses ore kept before drawing the elipses

rather close togethar ¢ 3 the minor axis. Wi

nen moving o lfllnl":. the

minor axis into deeper parspective, romember %o chonge the degree drawing elipses properly requires only two

as well. just redraw o defining perspectve square 1o doublecheck the ot minor axis, followed by 2] the correct

degres, as was explained on page 073 degree. If the minor axis is not carrect no amaunt of adjustment to the

degree will ever make the ellipse look right
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HINGING AND ROTATING FLAPS AND DOORS

—
‘ i .
.
Y|
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Hinging and rolating elements are ¢

bt hex - ¥ Y
" 0
Green Lir
W
el
drawn | L 3 are marked if

y drawn since the
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SUBDIVIDING ELLIPSES

Being able to subdivide an ellipse will help with drawing things like
spiral staircases, equally spoced links on o tank tread, hour positions
on a clock face, or teeth around o gear.

Keep your pencil and pracision sharp to get the best results.

1. Set up the eflipsa in perspective, which is to be subdivided. Take the
vertical height of the ellipse and extend it to the side. Close the fines
with a half<ircle.

2. Add subdivision lines starting of the center of the semi-circle by
using @ protractar. In this example the circle is divided imo 22.5°
incramants. Here, only o quorter<ircla is subdivided, but feal free to
add more incroments o3 needed

3. Draw horizonkal, parallel lines through the insersection points of the
circle over fo the vertical line of the ellipse. At eoch of these points on
the vertical line langent to the ellipse, extend the lines into perspective.
Make sure that these lines converge % the proper Vanishing Point,

4. Mark the infersection points of the porallel lines and the eflipse.
Connect the infersection points of the allipse through the center of the
eflipse ond continue them to the lower holf.
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1. First, subdivide the elfipse info the number of steps desired. The
same subdividing technique it being used, but this time the ellipse is
on the ground. Therelore, use the horizoatal width line tangent 1o the
ellipse instead of the verficol height line.

Spirals

To create a spiral, like a spiral staircose, use the subdivision of ellipses.
A spiral staircase has even “pie slices™ for the stair freads that are
positioned of the some height increments 1o each other. Let's tackle
one thing at a fime.

2. Now, prepare to lift the stairs. Each siep will have a level surfoce,
but each of its three comers are of diffecent perspective depths. To
construet this, mark lines that will help 1o find the correct height in
perspoctive depth. First, mark the height of the steps in the center of the
staircase. Then, vansfer this height to the side [red lines), out of the way
of the construction, Next, draw o verticol line and mark the intersection
points. Finolly, to extend the tronsferred height imo perspective, odd
paraliel lines that converge soward the Vanishing Point.

3. Build the first step by drawing two verticol lines
on the ellipse intersaction points (green linesj. To
find the correct height foe the first stair, draw two
lines 10 the left paralled 1o the Horizon Line unhil they
intersect the height scale. Next, draw vertically up
to the next haight line and then deaw two parollel
lines bock to the stair verticals (cyon ond blue
lines). The correct height for the stoir in perspective
has been found! The completed first stap surfoce is
shaded oronge.

4. Continue this construction process for each step.
This is the best way to draw a spiral staircase by
hond. Sure, it requires more time ond energy than
using o 3D modeling progrom, and eventuolly o
3D-generated underlay can be used for the basic
perspective grid, but knowing this technique will

\ be helpful when it comas time to handdrow details

over a 3D underloy.
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SHORTCUTS TO DIVIDING ELLIPSES

5-spoke wheel construction subdivision

Ample time is not always availoble 10 create a full ellipse subdivision

constiue So here's a quick way 10 calculate the plocement of

the spokes on a Sspoke wheel for exa

by finding a repecting

proportion, First, divide the upper holf of o verticol centerdine into

thirds, ond the lower half of this line indo quanters. Nex!, diow o

Tread subdivision cheat

An allipse wos precisely divided in the earlier construction, but sometimes

ol that is required is K

. the toreshortan ing of the
spoces o5 they wrap oround ellipse. The perspective need not be

tachnicolly commect, but it gives the basic visuol result desired

o7s
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horizontal line in perspective through fthe lower third point of the
upper half and the lower quarter point of the lower holf to create on
intersaction with the ellipse. This provides the endpoints for each of the
spokes. Then, 10 locote the position of each spoke af the hub, in ordar

ecte the offset

heel center, repeot the some steps on the smoller
ellipse locoted th

To do this, extend the minor axis with o porallel construction and

ivide from there instead of using the vertical line. This saves work
since the lines don't have o be turned back into perspective. This can
be very helphul when speed is of the essence ond i's not such an
important detail that # needs %o be technically correct in a quick skeich



1. To ploce an ellipse on o sloped surface
in perspective, the minor oxis relotive 1o
the sloped surface needs 1o be datarmined
To do this, first draw on ellipse oround the
[areen) edge of the box, The size doas not
maotter, but ensure that oll effipse condifions
are met. Next, quarter the circle by adding
a vertico! line, and o horizontol line, in
perspective, going to the LYP. Observe how
much the sloped surface angle hos rototad
from vertical {shoded blue). Now, look ot
the ellipse's borizontol line ond estimate the
some amount of rotation [shoded oronge),
This determines the angle of the minor oxis
for any ellipse drawn on the sloped surfoce,

PLACING A CIRCLE ON A SLOPED SURFACE

2. The minor axis line (graen) is perpendicular
to the surface. Draw o light ellipse around
the minor axis toking your best guess o 1o
what its degrea shoukd be.

3. To chack the degree of the ellipse, draw
three sides of o bounding box, moiching
the penpective grid of the sloped surfoce.
If the ellipse's tangency points intersect
praperly, then the degree of the sketched
ellipse is correct

-
.....

The some technique works for the wheels of
this aircraft, The construction of the axles are
the minor axes of the ellipses.
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i you ore most interested in drawing difficult symmetrical forms
occurately in perspective, then this is the key chapler 1o sudy in this
book. This chopter will break down and explain all of the most used
and helphul construction tachniques we know of %o increase knowledge
pogeby-page until of the end of this chapter almost any form can be
occurately drawn in perspective. We have obsecved with cur stud

CHAPTER

WORKING WITH VOLUME

06

Al the center of occurately drawing volumes in perspective is an
understanding of “drafting” which is the skill of drawing the some
object from muliple views withoul any perspective convergence.
This might seem counterintuitive, but the woy we are going 1o leoch
you to draw is very much like drofting multiple views of an object
imub ly in perspective Token step-bystep this method can

over the ysars that by tackling one focet of volume-building of o time
ond only moving onfo the next level of complexity affer each previous
lesson was mastered, their understanding of form-building from their
imoginations was greatly improved. All of the knowledge gained so
far in this book will be used so, if eorier steps weve skipped, this
chapler may quickly become frustrating. Don’t despair and throw
this book ocross the room! Toke o deep breoth, pouse, tun bock to
the section where more study is needed and review it ogain, having
goined insight of how important the early basic exercises cre fo
success in this chapter

become second nature in your drowing. Alfter the ability 1o think up
foems in o deaft view is mastered, we will work in perspactive and ston
1o build out the form using sections, drawing on the X, Y and Z planes
as defined by the perspective grids and guidelines. The occurocy of
your curved surface volumes will be directly influenced by your obility
to drow straight lines and 1o plot points using those sirasght lines.

XYZ soction drowing is the core skill necessary to master drawing
complex volumes, such os the vahicles in loter chopters. Drawing
different forms requires a litle deductive reasoning os to the best ploce
to put the sections, but a bot of this knowledge will come from proctice.
When defining the surfoces of o volume in perspective, they can ol
be drawn more easily by using secticn lines, Now let's learn how 1o
drow the foundations of all objects
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PLANNING BEFORE PERSPECTIVE

The type of section drawing that is going o be teught in this chopter
con be done quickly in initiol loose sketches but it can olso be done
very precisoly which is much mare okin to model building thon
illustrative deawing. For this reason it is o good idea 1o develop o
ploan by sketching several simpler views before jumping into eloboras

focusing on developing them using simpler drawing techniques soves
time and feads to o stronger design belore jumping into perspective
drawing. Whatever you imagine the most clearly, drow it in o simple
droft view, whether it's ¢ side, top or front view. Doing this first will
help blish the overall praportions without having o worry ahout

perspoctive construction drawings. This is the “divide and conquer”
approoch whereby isolating specific aspects of an ariginal idea and

082 ————— Scor Robernon | Thomon Barting | BOW TO DRAW

things like foreshortening. Here ore fow loose sketches illustrating
this approach.
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Nono of these concopts for bike helmaets and
motorcycles ware drawn in perspective, but
o lot of design work wos still accomplished.
When communicating with engineers or
3D modelers tasked with building your
designs, those aro the kind of drowings
they would most likely prefor to roview.
Having no perspective convergence, these
drawings ore commonly called draft views
or “orthes” (short for orthogonal! views or

- orthogrophic views)
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ORTHOGRAPHIC VIEWS, A.K.A. ORTHOGONAL VIEWS OR DRAFT VIEWS

Qvlhog'up'n' views .',\' an ublo;' are seen hom only one side without
any perspech

measurements on these types of imoges or drawings. For this reason

convergence. I's ecsy to add dimensions and make

they ore often the types of drawings used by anyone building an object
As shown below in the four views of the yellow cor, the lop, rear
ond side views are those bom which measwcements con be mode

However, it is the 3 perspective viaw that does the best job of

communicoting what the cor will look like whaa built. This is why i is
importan! to be able to do both types of drawings accurately. Since it
is simpler to drow on object in on orthogrophic view, or “draft” view
as thoy are also called, this is o good ploce to start the fransition into

perspoctive drowing

One of the most important ur-':«rly ng techniques we use over and
over again to help drow accurately in perspective is to think about
the ortho views being projected onto X, ¥ and Z plones determined
by o perspective grid, By '.xm;-'.hur-g this fechnique of drawing in

perspective by focusing on one plane ot ¢ time, o much more occurote

and complex perspective drawing of on object can be created

- P
R E—

0P VIEW

pre=—————————ry TR

1 I

SIDE VIEW FRONT VIEW

TOP VIEW 3/4 VIEW

REAR VIEW

088 Scon kobertion | Thomas Berting | HOW TO DRAW o



TRANSFERRING A SIDE VIEW INTO PERSPECTIVE

1, Create o bounding reclongle thot con be divided evenly into
wquares. The example on the left side of the poge is defined by o
rectongle measuring | x 4. The one on the right uses o recilangle thot
is 2 x 3, Within the rectangle, drow a simple shope in side view
Canvarsely, you con drow the shape and then the rectangle, but the
rectongle must always divide evenly into squores.

2. Add more lines o crecte more intersection points. Try extanding
the shorter sections of the shape to see whare they would infersect the
bounding rectangle, These con be o huge help when lightly added 10
the parspectve planes and then used 10 sketch in the finished sections
Extrame foceshortening con be very difficult to predict, so cresting
more raference points mokas it eosier.

OK, it's fime to transfer this simple side view into perspective

3 Create o bounding rectangle in perspective with the same
proportions os the side view. Use any of the sechniques already
presentad 1o do this. The bounding rectangles con be made either
in o computer program or by hand by multiplying o square in
perspective, Getting this fiest wep correct will make all the difference
in the occuracy of the sketched shape in perspective.

4. look for alignments and insersechon ponts on the draft view
thot correspond 1o simikat points on the perspective view. lock for
intersactions whase the shepa's lines cross the fines of the perspective-
arid rectangles. After marking these simple alignments, odd even moce
reference lines 1o both views. This makes it eosier 1o locate even moca
points which focilitates drawing the draft view properly foreshortened
in perspective

The most important lesson hera is that anything you drow in o draft
view con olso be deawn in perspective, once there is o bounding
reciangle drawn over ¢ precise perspactive gnd.
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PUTTING IT ALL TOGETHER: X-Y-Z SECTION DRAWING

When drowing sections 1o define the volume of an cbject, imogine
doing an orthogrophic view but on a foreshorsened perspective plone
By drowing these orfho views on one perspective plane of fime, the

1. Start with @ ¥ plane to define the canterline of the farm. Draw the
desired centerline on this construction plane. Remember, anly focus on
the silhovette of the side view of the form an this first plane.

3. Mirror the top view 1o the far side of the Z plane. This could have
been drawn first and then mirrored 1o the nearside; it mokes no
difference. Usuolly it's drawn on whatever side of the form can be
visualized more easily. The diagonal mitroring method wos used ot
the front of the form and the rectangle methed of the back. Points A
and B were opproximated by referencing the outside of the bounding
reciangle of the top view,
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volumes become more defined with sach odditiona! section. The
volume i3 basically being built from the inside out

2. Define a flot plane that the volume will be sitting on by adding some
perspective guidelines going to the Left Vanishing Point (IVP). Locute
these guidelines at the intersection of the vertical guidelines and the
bottom of the centerline. Determine the width of the 1op view by odding
guidelines going to the Right Vanishing Point [RVP). Mirror the widsh
and then drow the top view on the Z plane, (blue kine). The lines an the
Z plane going to the LVP will be the location of the X sections.

4, Skexch o hine of the mirrored top view as occurosely os possible
through the reference points thot hove been mirrored [blue line). Don't
trust the occuracy of the mirrored points 1o o foult, meaning that if the
first half of the top view is o smooth line without any kinks in it, then
the mirrored line should olso be o nice smooth curve. Since this is @
hond-drown sketch, the mirrored reference paints might be slightly off,
50 keep thot in mind when drawing the mirrored line



5. Bocktrocking for one moment, When the top view was drown in
Step 2, the only constraint wos that |t had to line up and intersect
the centarline ot the front and back where the centerline sot on the Z
plane. Aside from Intersacting the centeriing o1 these points, the top
view can be any shope of oll, It con even extend post the length of the
side view but it hos to return back 1o match the canterdine langth where
it touches the Z plone. Now it is time for the kst step in the secfion
drowing before outlining the silhouete of the volume. Add X sections
at any of the section locations defined by the perspoctive guidelines
crossing the Y and Z planes (blue lines). They con be sketched on
cither side of the centarline; just skesch one half for now.

7. Add and mirror the remaining X sections. The light green lines
gaing fo the LVP were used 1o transfer reference points from where the
diogonols infersected tha X section lines. Alwoys look for the sasiest
perspective construction possible using the lines thot are ofready in
your drawing. This keeps the number of lines %o o minimum, resulfing
in o cleanor conshruction drawing.

6. Just as the Z plane hod to intersect the Y plane centerline of fhe
front ond back where i touched the Z plane, the X sections also hove
constrainss. They can be aay shope but they must intersect the Y ond Z
plones of sach end os defined by the pecspective guidelines going 1o
tha LVP on the Z plone, and by the verticols on the Y plone [circled in
rad). Every X section odded hos this some constraint ond relationship
1o the Y and 2 plane lines thot have alreody been deawn. If the X
sections hod been drown first, then the Y and Z sections would be
constrained to the X soctions, but ir's much ecsier to make, smooth
forms by drawing the longer sections first, which in this case are side
and lop views. Above, the diagoaal method wos used to oid in the
mirroring of the X sections,

8. The X-Y-Z shope comns together with the drawing of the last line -
the silhoustte line. The silhouette line of an object is very important,
o5 it is usuolly the strongest line with the most contrast and width,
conveying the overall form of the object. For this oxample, draw o
line that touches tangent 1o all of the section lines and defines the
outermost shape of the volume, Above, the sithouetle starts as the top
viow, goes up 1o fouch fangent to the first saction, then the next and
the next, unil it becomes the lost X section of the right before returning
1o the top view again,
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EXTENDING THE SECTIONS

A useful way to think cbout these types of section drowings is that
they are “working drowings” and can be endlessly massaged and
madified into new lorms. They are much more about building vol

illustrotions. To moke a nicer looking illustrative drawing, an overlay of
the working drawing con be made. They don't take long and there is

an ple of the end of the cirplane-drawing chopter on page 151

like in & physical or digital model, and much less about making nice

1. Extend the grid by drawing o fow perspoctive guidelines [green
lines), then draw the extended centerline for any shope desired
The only constraint is thot it must intersect the original centerline of
the front and bock where it touches the Z plane.

3. Mirror the X sactions over %o the céher side. Here, the diogonal
method is used ogain, The steps and consiraints are exoctly the same
as on the previous poges, except now the drowing of the X ond Y
sections ore inverted.
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Now let's toke the lost example and medify it to expand its volume,

2. Extend the X section lines into any shope, but they must end ot the
new centerine of the lower holf of the form

4, The silhovette of the extended form can now be drawn with more
confidence. When drawing the sithouette, look corefully of the section
lines that are contributing to i, See that the for side of this sithouette
noeds fo bulge cut a bit olter it crosses the centerline due to the
squorish influence of the first X section on the far side,



2-CURVE COMBO

1. 2<urve combinations in perspective are some of the most

commonly found features on oll sorts of objects since 1o mony objects 2. Sketch the top view of one hoff [blue line) and extend vertical
are symmetrical. Stan with o perspective grid ond o centerline. The construction lines where the X sactions cross the topview line.
foreshortened width of the Z plane was already done in the grid usad

here s an underoy.

3. Extend the height of the centerfine out from the top view [red lines)
1o infersect these verticols, thereby creating reference points used to
help draw the combination line of the two curves.

5. Mirror the 2<urve combo line over to the other side. A few 6. Aller plotting the mirrored reference points, drow the mirrored
roctangles were used 10 find some reference points and the rest were curve, Look of how different the mirrored curve looks compared 1o the
guessed at by reforancing the topview, Z-plane bounding rectangle. neorside curve. This is why it is imporiont to master this construction!
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CUTTING VOLUMES

Cutting holos out of volumes uses the previous section<drowing
tochniques. This is becouse the ocosiest woy to project one shope

onto another is by using section lines and then locking at where they
inlersact 10 locate points thot can be used to draw the resulting edge
of o hole,

|. Draw a grid with a verfical plane and o 2. Draw a basic rectongulor plane [red 3. Connect the narrower lop edge o the
horizonsal plane. lines) with two angled X sections [blue lines) flat ground plane [blue lines). This topering
plane consruction happens 1o be the baosis
for constructing the windshield of o cor.

4. Ploce on ellipse on the vertical plone 5. Place rwo more Y sections that are 4. Projoct o fow points from the allipse along
{shaded rod). Place ¢ Y section on the conter tongent 1o the ellipse 1o the loft ond the right the Yaxis until thoy intersect with the section

of the allipse (blue riangle}. (grean triongles), This projects the width of lines of the inclined plane. Use lines or planes
the ellipse ino the inclined plane 1o project forword {rod hines o¢ blve plane)
Either mathod works, as they ore basicolly the
same thing
\ = 4 %
} A ‘
= sl _ /
S f

7. Slice up the ellipse with o few more lines fo create more points
to project forward, again clong the Yaxis. Horizontal or verticol
construction planes con be used o they vansfer the points equolly
wall. Use whichever planes are more visible. Once o point has been
projected forword, it can be mirrorad 1o the other side of the centerline.
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8. Llowly, sketch o curved line through the projected points (red dots).
The hole hos now been cut into the inclined plane [shoded grey
area]. This is a straight Y-axis projecticn, so thot if the object were
viewed orthogrophicolly along the Yaxis the cut hole would be o
perfect circle.



1. For this exercise, begin with o more complex volume o3 described
by o series of saction lines. This construction happens 10 be the ene
used 10 cut o whee! well in% the side body of on outomotive form

2. Skoich the shape of the hole 1o be projected into the curved surfoce;
(shoded blue area). The curve to be projected should be on o fiot
construction plone, perpendiculor fo the direction in which the curve
will be peojected. In this example, it is on the flat verticol wrface
defining the far side of this volume

P-4

4, Transder the intersections of the new section planes and the desired
culting curve outward along the Xeaxis untd thay intersect the outer
surface of the form, creating reference points {red). Add the portial X
section planes [green) 1o help locate two more points before sketching
the curve

3. Construct three new sections, two X and one Z, at siotegic spots
1o help project the cutfing cutve onto the outer surface of the volume
lecote the X sections (orange) tangent to the widest dimensions of
the peojection curve ond ploce the Z plane [yellow] a litle highee
up to provide two mare reference paints for the resulting cutout,
When drowing these sorts of cutouts, o lile deductive reasoning,
practice, and some triol and error will be necessory when lecating
the oddifional construction planes of the most helphul positions, Just
remember, odd o section wherever an odditionol reference point is
needed to help draw the projected curve

5. Finally, sketch o curve through the referance points. This curve
results from projecting the cutout curve onto the outer surface of the
volume. The shoded area (oquo) is the rew surfoce created by this
perspective construction, This basic concept of projecting o curve
clong @ projection oxis onto ancther wrfoce using section lines is
vsed over and over ogain 1o colculate much more complex curves
wrapping across o surfoce, as will be seen in the following poges.
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ADDING RADII AND FILLETS (FIL"-ITZ)

It is common fo blend two intersecting pianes with either o rodius refctively simple; think of the carpers of o box bacoming one-quarter
or a fillet [proncunced "fill it"). A radius connects the plones with of o cylinder running the length of the corner. However, this requires
an outward curve, ond o fillet connects the planes with an inword o lot of ellipse constnuctions, usvally on multiple plones. Let’s breck it
cueve. A radivs removes volume; a fillet adds volume. The concept is down step by step,

1. Start with two boxes to blend together 2. Draw ellipses on the sides of the box as if 3. The red highlights the corner parts,
Decide whaot comers 1o rodius, Remember, o they are the ends of cyfinders running parallel which are still part of the quarter cylinders

rodius removes volume. 10 the corners you want fo rodius. Drow the The green shoded area is what the rodii
tangencies of these cylinder surfaces on the have cut off
sides of the box [blue)

4. Now add a fillet, and therelore volume, to blend the two box forms 5. Extend the fillot vertically until it intersects with the one running

together. Use the same drawing technique; draw ellipses that touch horizontally, blending the top of the small box with the side of the

tangent fo the surfaces of the baxes, indicated by the red zone for the lacger one. A hard edge that is on extension of the original corer is

fillet and the blue for the radius. created by this intersection of the two fillets. Add extro line weight to
define the final hord edges
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WRAPPING GRAPHICS

Wiropping grophics onto on object is o diffecent construction than onto o surfoce. These stickers do not stresch, so the bending of the
projocting shapes oato o surfoce for the cutling of volumes, This sticker around the surfoce needs to be foclored into the construction,
construction is like wropping a lobel on o bottle or odding o sticker which adds more complexity.

1. Start with @ volyme that the graphic will 2. The blue plane is floating in space here If it wore projected the shaded area would
wrap onto, It helps if the sections of the with its left edge touching the surface of the rosult, This does not work, as it does not foke
form are defined, as these will be the key in cylinder at the red line, The goal is to bend it into account the nonstreich nature of the
helping to do this construction. across the surfoce of the cylinder, label, A bosler way is needed.

originol right lobel edge using
the ellipse

odjusted a bit narrower due to
wropping on a curved srfoce

-

A
L}

' |
\

3. Try to predict the wropping of the lobel by first rotating it around 4. ¥ the lobel were being stuck onto a flat surface, the elfipse

the contoct edge of the cylinder. Use an ellipse with its minor axis foreshortening trick would work pecfectly, but in this case the surfoce

ploced o the left edge of the lobel. This foreshortens the length and Is round, 10 as the lobel wraps ocrass the cutvature of the surfoce

gets it close to the correct orea. it becomes even narrower and it will not be able to reach the line
created by using the ellipse. Simply make o best guess and adjust the
edge occordingly.
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DETAILING AND SCULPTING SURFACES

Every lesson in shis book builds on the knowledge of the previous lessons,
56 this means thot soch step along the way assumes that a certain leved of
competence of the prioe lessons has been ochieved belore jumping Into

—
P S5 3
\

1. Start with 6 basic 2curve combo and a Jop view placed a bit wider
on the ground plane.

2. Connect the front ground line and the outside topview line on bath
sidas with symmetrical sections. Draw a tangency reference line for
the X sections on the side of the form.

="t
17 )
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3. Modify the X sections with radli using the reference line from step 2
and mitror them 1o the far side.

5. Projoct a curved line onto the side of the form by drawing it first on
the centerline plane (red line) and then projecting it out 1o the vartical
Xsoction lines, This creates teferonce points to be wsed to draw the
resulting curve.
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the next constructi
progressing as yeu work through this book? There is no quick fix but to

Getting fre d with how your drawing ability is

slow down and master each lesson bebore moving on 1o the next.
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4. To add a noich into the upperfront corners of the form, first draw
the naotch in side view ot the ceaterine, (within the red circle). To
wansfer this notch 1o the Jeft and right and intersect it with the surface
of the form stort of the C points and project the bottom of the notch,
resulting in the red section lines. To draw the blue lines thot define the
inside carners of the notches, project a line, A, stroight ocross to the
(VP from one sida % the other, Then, drop a verticol line down from 8
on both sides to intersect this line ond connect those infersection points
forward to points C.

6. Draw the resuling curve (blue line) through the reference points.
More surfoce variation can be made by punching holes into the surfuce
by either defining @ new X section, ike ot D, or by defining the top ond
battom of on opaning, (red lines E), ond then odjusting the centerding
soction (green ling) to move the front surfoce bock into the volume.



7. To define the surface of the indented detail, drow the top view of
the now curving verticol surfoce on the ground plone and then slice
now X-soction fines to the LVP wherever you want to ploce them, Draw
the angled Fillet (light blue lines) thot leads from the front corner of the 8. Working in reverse con also be done by sketching a line enywhera
form back 1o the X section that was drawn first. Then drow new [red) on the surfoce and then detarmining the X sections, if there ore any, or
soction lines, and mirror one 10 the far side to see i it is visible. just leoving this line os o design line on the sirfoce.

9. This design line on the surloce can be the start of o tronsitional
foem change; all that is needed are a few X sections to communicate
the form, In this example, the red line is skelched first and then ifs fop
view is found by drawing the two blue sections neor the front and at
the back. Then the purple lino is projected down % the ground plane. 10, Add a new hole o the lower front (rod cufine). The green lines,
In step 10, three more [red) sections have been added using this line. odded next, indicate the bottom of the new surfoce moving into the form

Also two oreas, where forms will be added, ore defined on top (orange)

11, Create the two added forms on fop of the bigger

sutface by fint drawing a centerdine clong with two 1.
X secticas for sach. Use the perspective guidelines lo

the EVP 1o belp drow them symmetrically.

12. Alter the sections are drawn, add the silhovese
of each. The crange lines define the Blending fillet of
thesse forms into the main surface.

13. The red lines ssen here con be skeiched
anywhere on the surfoce. They are just design lines 2
until X sections are odded to convey if they represent

a form change

14. The red section lines communicate that the lines
in step 13 indicated on undercut step in the surfoce of
the side. Also note that o doubls line is used % show
o small rodius on the left side of the opening ot the
front, F 10 G. The blue lines on top ore design knes
thot diogonally connect the shoster red lines. They
extend bock 1o the centerdine fo ensure symmetry.
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MORE TIPS FOR MODIFYING COMPLEX VOLUMES

There ore usually severol woys to construct the some form in
perspective. Over time you will devalop fovorte technigues and
discover that cerain objects ora easier to drow in o certain sequence
of volume-building steps, but there is no absolute single way It must

ik .!" "‘ \: \ ¢
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R

1. This volume is fairly well worcked out and oll that remains %o be
done is to modify the X sections of the lower part of the form so they
stresch up to the centerline ot the bock half of the form. Note how the
X sections were deawn with more precision by plocing two curves first
[orange lines), and then blending them with a shorter cutve |blue line]
Sometimes it can be difficult %o control the exoct hillness or precise
curve of a section line, so by beeaking it into a few lines and then
blending them together, more accurocy con be ochieved.

3. To draw the silhovette of this volume, have the X sections (A, B
and C} drawn all the way through the form to the other side. Stort by
drawing the sithouatte tangent 1o the sections of the left of the form,
and oround it 1o the right, When the sithouette runs into the centerline
form at point D, do not blend it into the centerline but instead keep it
going behind the centerline, tangent 1o sections A, B and C. For the
silhovette coming down from the top of the form along the centerline,
let it cross the first part of the silhouetie and then fode by the fime it
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be done. Just proctice and study the volumes you are trying to
draw and drow them using the different opproaches that have been
shored. The next four pages will explain o few more tips on drawing
complex forms.

2.

2. The four sections at the bock of the volume have been modified fo
reach up to the centerline [orange). Note that the origina! Xsection
lines are drawn ofl the way through the form and the added orange
section hines 3it on top of these sections that define the lower half of
the volume. The light blue line indicates the tangency of these new
“inverted V” sections, Use longer construction and reference guidelines
like this 1o locate starting and stopping points for the smaller sections.

reoches £ There we con wee ofl of that section line, which means the
silhovette hos faded. This is o classic overlop of two forms on the same
volume. The section lines indicate where to stop the sithovette os s
comes down the centerline.

4. Cut the form with a line on the Z plone (red). As befoce, project
this line up ot every X section to find the reference points for the curve
created by this slice.



5. Ahter the reference points are locoted on the
surfaca of the form, o line con be sketched [blue
lirejthat defines the new vertical surfoce of the
volume, (shaded blua orea).

&. Mirror this line from the nearside to the for side of the volume {red
line F). To get @ line on the surface withouwt hoving to project it from
one of the flat planes first, just sketch a line anywhere on the surface
|red line G}. Remember that when freeskeching a line in perspective,

the ortho view of that line might not turn out as expected, It's very
easy 1o be misled as fo who! a line like this might look kike in the other
views, meaning it's hard to guess right.

7. Find the 1op view of the line that was free-sketched onto the surfoce
by projecting it down 1o the ground plane where it crosses eoch X
section and connecting these points to create biue line H. Note how
the toil end of the line ot point J has to make a foirly severe bend to get
from where it crosses section K to where it lerminates at the Z plane.
A more precise colculation of this curve con be achieved by edding o
few more X sections where more help is needed.,

8. This strong curve in the fop view doesn't mean anything is wrong
with the line itself, just that if this is not what the fine wos supposed
10 kook like in top view, adjustments need to be mode. To odd a little
mare complexity, the sections hove been modified (red fines| also
removing the blue shoded volumes ot eoch section. This resvlts in o
slightly different silhovette line on the for side [blue line).
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9. Note the adjusted sithouette lines ot L. Belore, the only worry wos
about overdapping two forms, but now the De
this by making the lines thickest around the true sithovette, and then
make them lighter and thinnor where they only overlop eoch other,
Mwobwwtholhbplomﬁviwhosbnn

ticns have baen skeiched (red), ding left and right of the foem,
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2. The gool is to peoject o teardrop shope onto
this swrfoce, § d on its centerdine, To do
this, draw the shope to project where It can be
seen clearly, which makes it eosier 1o deaw. In
the case of this example, drawing the peojecting
shape on the ground plane is a litle tough as it
is pratty foreshortened. The solution is %o extend
the perspective grid Rurther down, creating o
temporory construction Z plane. This makes
drawing the shope easier os this new plone is
less foreshorfened.
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10. Add o few details 1o the surfoce by free-skeiching o few diogonal
lines on the nearside and then mirroring them over to the far side, or
vice versa. Do this by extending the centerdine of sach diogonal unsil it
intersects the centerline of the origino! form. Note how thess extended
lings ignore the Roredup surface defined by the invertedV sections.

1. Start with o simple 2<urve combo with slightly convex X sections
running across if.



3. Aber drawing the teardrop on the lemporary construction Z plane,
project it up info the main surface. Use the X sections fo locate reference
points to sketch the projecied seardrop onto the surfoce.

4. leot's float a smaller, similor shape directly above the centedine of the
main surkoce and project it downward. Begin by projecting the centerline,

5. Transder the widh of the X sections and sketch the resuling projection
on the wriace.

4. The first seardrop could be just o grophic cn the surface, bt now let's
make this smaller one solid and blend it into the main surface with o Fillet,
Sketch a fangency line for the fillet on the main surfoce and odd the filer
sections [red lines) 1o the foem. Use line weight to darken the silhovette of
this smaller form os it overlaps part of the larger surfoce. Let the silhovetie
line fode as this smaller form blends into the larger.
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CONTOUR LINES, OVERLAPPING AND LINE WEIGHT

Alter applying all of the sectiondrawing techniques, the object will
often lock like the cor below. It's o great drawing for model builders

This is when a good overloy that emphosizes the overlaps of the
forms, with some voriable line waight, will make the overall object

who love the reference lines but it's very confusing for everyone else

much easier to understand

A. Contour lines are the some os section lines but they are not
constrained by the X-Y-Z perspoctive grid. They can run in any direction
that helps to define the surfoce

B. The contour lines that run across the rearquarter panel of this cor
ore 0 mix of two concepts. Firet, the three contour lines on the lower
rocker, are rodioting cimost 90° to the filler, blending the rocker step
10 the side body, The second set of contours are radiating from the
center of the rear wheel. Usuolly these lines are drown extremely
lightly on the surface of the form, but they cre overemphaosized here
to moke the concept clear
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C. line weight can really being o skeich to life ofter the moin
perspective work is done. People like 1o look of nice drawings and
our eyes are drawn first 1o the point of highest contrast, so use this to
your advartoge. Moke the sketch more attractive by increasing the
controst ond line weight in the areas where viewers should look first.
This will become the notual focal point so be sure that the outfining
and increosed volues align with the visuol message of the skesch. In
this example, the mos! imporiont elemants were the overoll silhovettes
of the bullding in the midground ond the big foreground pipes that
lead 1o the building, so these shapes got the heaviest line weight,
while the background got the lightes:.



D. Here, line weight and overdopping forms within one object are
puthed 1o an extreme. Where one line overdaps another, the weight of
the averlapping foraground line is thicker to visually set it in front of the
other. Since the farside wing is o mitror image of the foreground wing,
it s lafr somewhat static and drawn without o lot of varioble line weight
This dramatic variation in line weight withia a drowing is referred 1o a3
a "vignette,* meaning Yo describe briefly oe fode ino the bockground.
The wignete concepl has been opplied fo the farside wing.

E. This sketch uses two things to communicote: perspeactive, which is
umply that objects of squal size that ore forther away from us appear
smaller, and occlusion, which is when sbiects appear to overlap eoch
other, the overlapped object is farther away. To strengthen these visual
cues, use increased line weight to make the evedapping forms more
obvicus. Kesp this technique going Into the distance whie olso lowering
the overall value ond scole of the lines to give the skeich o stronger
impression of perspecive.

F. Another example of varying line weight and occlusion. Note how the
incraased line weight helps the forms 1o ovedop eoch other.
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X-Y-Z SECTION DRAWING APPLIED

These oirship concept drowings by our former student Roy Sontua are great examples of
opplying X-Y-Z section lines 1o help draw complex objects in perspective. The section lines ond
construction fechniques he used are clearly visible. By opplying his strong foundation skills ond
drawing through the forma, he was oble 1o accurately foreshorten the patterns of the grophics
ond the fabric seams as well as the detoils ke the spikes wropping to the other side of the
objects. The basic volumes are oll about drewing sections firit and most of the delails within the
arophics are a series of 2curve combos

To see more of Roy's great work head over 1o: hitp: / /rsontua blogspot.com
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The ability % draw ony environment, interior of exterior, foe any
purpose is a greo! skill to develop, When skexching anything from
your imagination, it Is ohways best 1o star! with an idea. This idea
con come from a story that you have read or written, or o project
that needs to be visualized befare trying 1o bulld of render it—for
example, remodeling @ home

Once o drawing hos been started with o baosic bul essential
perspective grid and an idea about compasition, the next challenge
will be design. Having a rich visuol library of forms and cesthetic
themes to pull from makes this much pasier. As an example, the
Entertainment Design students ot Art Center Colloge of Design
spend fourteen weeks building visual libraries solely on the subject
of architectural exteriors. Every other week, two new architectural
genres (e.g., Greok, Gothic) are introduced ond explained by
the instructor vio a slide show. Then two weeks ore given fo drow
imaginary examples of these genres with o bit of fantosy woven
in, bt not 50 much that the requested cesthetic genre disappears
This twoweek assignment format is repeated the entire torm, with
the single goal of improving the richness of the students’ visuol
libraries. How specifically is this done? First, existing examples of
the required genre are drawn. This exercise halps the students laorn
what elements need to be included in the dasigns if the structures

CHAPTER

DRAWING ENVIRONMENTS

g7

ara to fit into o certain time parlod of look like they were influenced
by it. After this, the students draw hybrids of maltiple genres mixed
togethes or mixed with original ideas. The main point hete is that
when students star! 1o drow interesting, imaginary environments in
perspective, their imoginations have already been primed %o help
accomplish this goal. Thete simply is no shorfeut; research hours and
the thought required must ba put in o enrich a visual library. This
will moke initial environment sketches more Interesting with every
decision made for every line drawn

For the human brain fo visually interpret the environment, soveral
visual cues are used in combination, Those that franslate mest eosily
to drowing are linear perspective (the rolative size-differance of
objects in the foreground versus the bockground), occlusion {objects
overlapping each other], ond atmospheric perspective (volue contrast
being lower the further away an object is from the viewer due to more
atmosphere being between the viewer and those objects). Vision
and Art: The Biology of Seeing by Margaret S. Livingstone is o greot
book that expands on this topic and much more. Other excelent
books on composition are Framed Ink: Drawing and Composition for
Visual Storyteflers by Marcos Maoteu-Mestre, Pictorial Composition
by Henry Rankin Peore, and Composition of Outdoor Painting by
Edgor Payne
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Hore i on environment drowing for o fictitious videogome level
done by our foemar Art Canter student David Hobbins, Note how this
environment is contained by the structure arcund it; it is o drawing of
the interior of gold-mine buildings, with the exerior buildings lightly
drown around i1, This type of environment diawing is o great way
10 do site planning. It can be used 1o communicate with other team
members about the gameplay path through the environment, os well
as the ossets that will need to be designed in more detail and then
ploced in the environment,
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David chose o POV that communicates a lot with just one drawing,
and used his knowledge of J-point perspective drawing to excellent
effact. Looking at each of these slaments on its own, and thinking about
how it was drawn, it bacomes manogeable 1o do something of equal
complexity. By layering the basic construckons for foreshortening
and using Vanishing Points and perspective guidelines, it becomes
possible 1o construct a drawing of this nature

See more of David's work at; www.davidhobbins.com



The detailing in this wonderbul deawing is by cur former studem,
Thom Tanery. He opplied vome simple values to it 1o help delineale
the forms. Thoen hos employed all three of the things menticaed in
the introduction 1o this chopter: lineor perspective, occlusion and
ctmospheric parspective. Even if only line work is used to drow
environments, ry 1o vary the fine weight bosed on the atmospheric
perspective, since it is 3o offective

Try to imagine Thom's drowing without alf of the building details. See
thot he drew basic boxes with a simple gable roof repeatedly, adding
o few vertical walls, Without the value ond the details, this drawing
would be much less oppealing. Detailing a drawing (s an importent
step in making it more successhul, and being able to do that happens

when you spand time improving your visuol hbvc:y The composition
of this drawing is quite creative; by using the dork framing structures
in the foreground, Thom hos the observer peering out of a dimly i
alley. More depth was ochieved by having this strong foreground
then o middle ground where the focal paint is on the figures, and then
o background of the costle woll and towers, Thom's perspective gnd
is unique os well, as not off of the buildings are set ot 90” angles in o
simple grid. Instead they ore rotated slightly from one another, giving
his scene more dynamic ongles. Lastly, notics the benefit of adding
cost shodows

See more of Thom's great woek of www thomlab.com
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PHOTO UNDERLAY

A great way 1o crecte o perspective grid quickly is by using o phato
os on underlay. All of these skeiches were done over the top of
photographs similar 1o this one. Simply print a phatogroph and shp it
into a pod of racing paper. Find the Vanishing Points ond odd some
more perspective guidelines s in the wkoich cbove, right The Loft

T

Vonishing Point for the main part of the house wos found by projecting
stroight lines referenced on the house to the left until they crossed each
other. Two goad reference lines ore enough 1o find the VP. Aher you
locote it, odd more guidebines from it, running through the illustration
area. The Right Vanishing Point was off of the poge. so a best guess

SaL.
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was mode. Noe that ofter finding the VP, o vertical line wos drawn
up from it to locote the auxiliary VP for the tilted plane of the gable
rool. Once there is a good underlay with extendad guidelines, remove
the printed photograph from under the construction drawing. Place the
photogroph nearby as reference while you iry out design ideas. Al of
the skeiches on both pages were done with o Sharpie Ulira Fine Point
pen on acing poper. For exploting ideas quickly, there is nothing
better than working with a pen that cannot be erased
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SITE PLANNING

Now thot the home del is finished, It's time o design something
10 build from the ground up| How about @ studio in the backyard? The
same perspective principles used to drow a simple box with o sloped
top can be used to create a wudio. If the height of the studio grows, i
con become a fall building; and i more of those buildings are odded
to the scene, o city will quickly emarge.

On these two poges are the design drawings for o freestonding studio
in o bockyord. Using the basic perspective skills covered so for, o cube
in perspective wos estimated, and then foreshortaning techniques woce
used 10 multiply that cube as o measwring device fo more occurately
estimate the proportions of the shudio. The elovation sketch above wos
roforenced whea doing the perspective drowing below.

Once there is an understanding of the bosics of perspective drawing,
anything you dream up con be put on paperl Alter enough practice,
only your imagination will limis what you can deaw. The world expands;
you con explote anything and everything in endless imoginary worlds
that all, conveniently, fit into a skeschbook. This is what makes drawing
environments so much fon,
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With just a skeichbook and a lape measure, you can wolk into
any envitonment, make wome measurements, ot down o few quick
sketches, and then go it down and redrow those quick notations
more accurately into something like the skeich belaw, For this drawing
of the studio, the POV has been elevated higher than it was for the
skeich on the previous page. When elevating this POV, it became

important to switch from 2-point 1o 3-paint perspective drawing. i
it had stayed in 2Zpoint pacspective, it would have felt vanotural
1o the human eye. lock at some architechural isometric drawings,
which have no perspective convergence, fo expetience this unnotural-
pecspective foeling. To modify a working drowing like this to make o
new, mote polished prasentation, simply do an averlay.
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THUMBNAIL SKETCHING

It ust feels notural to sketch environments using a bit of volue. This is the foreground. All of these values lessen as the amount of atmasphere
becouse ane of the best ways to perceive depth is through atmespheric increases with distance. This principle can be epplied 1o sketches in
pesspective. In this pholograph of the Sen Francisco Bay, Alcotroz, a loose ond simple way fo give enviconmants extro depth. Llook at the
ond the hills of Marin County, you can see this progression of value volue contrast in these thumbnail skeiches, and note how it mokes
contrast, with the most contrast (the brightest and darkest valves) in them feol more realistic
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To create a believoble thumbnail skeich, the basic steps are simple
First, draw the Horizon Line and odd the Vonishing Paint wherever
datired. Next, odd sevecol rodioling guidelines. Then, skeich the
elements 10 the preferred dimension. Finolly, add the desired dimension
in the X-axis ond o human figure for scale. You con also stort with the
figure if you need cid in scaling the orchitecture. Including landscape

in the distonce 1 a good way o set the building against some volue,
and cloud and mountain shapes con provide some contrast to the
linear forms of the architeciure. Both of the extarior 1-point perspective
sketches above wece drawn with a ballpoint pen and then a litde value
waos odded in Photoshop 1o help the silhouettes of the structure become

more visible.

The line drawing of the srange rocky formations set inko @ watery
environmant con only rely on occlusion and perspective ta communicate
10 us. The line weight was pushed more strongly around the foreground
silhoueties 1o emphosize the occlusion of one rock greuping fo the
next. Even though the forms ore soft and there are no straight lines
converging 1o the horizon, there is still o sirong sense of perspective just
by changing the relative size of the rocks os they become foreshoriened
into the distonce

14— ot Robertson | Thoma Barfing | m“"o

The value skeich of a similar scene uses no line work af all. Instead,
value changes play up the atmospheric perspective. Here, the value
change of each rock communicates the occlusion of the next, while the
perspective remains the some s In the line drawing. Becouse objects
are not surrcunded by lines in the real world, the value skatch looks
more real ond feels mare naturol without the line work



NON-PHOTO BLUE, THEN INK

A very common woy to work up concopts is by
first using @ nonphote bive pencil fo sketch them
out and then inking right over the top to make
the final drawing. In the skeich to the lefi, the
perspective construction is o very simple 1-point
layout. The red Horizon Line runs right through
the characlers’ heods; this means thot the viewer’s
“eye level” is at the same height o3 the standing
figures in this scene. The othor red lines indicote
the cross-sections of the room, and the black lines
coanect the corners of these sections back fo the
Vanishing Point.

The scene, ot botiom, is of a room, extending out
from the main structure whare the observer must
be standing. The gray crosssection indicates the
connection of the room to the main structure. To
achieve the feeling of being high in o building
ond looking out of o disont landscope, the
environment outside the windows wos drawn os
if it ware connecfing 1o the base of the bilding,
far below the observer’s room. B the room were
of ground level, the ground plane ousside the
windows would be drawn of the same level o5 the
fioor of the room; just imagine a lower POV for
the fields, trees, and buildings outside the window,
This can be o bit of @ mind bender because even
though the Vanishing Point ond Horizon Line
stay the same, by showing more or less of the
ground plane you con effectively it the room for
into the air, ar make it sit directy on the ground
Adding a litfle volue to the landscape beyond the
windows and fo the cross-section mokes it eosier
to understand the room without having 1o render
it. Note the lowered ceiling insert toward the end
of the room. By simply blocking out o few cross-
soctions, big form changes can be mode.

This drawing was done on marker poper, and
the bldack ink is from o Shorpie Ulva Fine Point
markes thot waos bleeding o litfle 100 much ond
was not a greot match for this paper. It is o good
idea to test the desired mediums to defermine
whether they are compatible ond confirm thot
stisfoctory results will be ochieved before doing
a kot of drawings, After sconning the inked sketch,
the levels were odjusted to get rid of most of the
original non-photo biue line skatch.
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SCI-FI ENVIRONMENT STEP-BY-STEP

1.

>—

1. 1 is quite o common sachnique %o use o very lightvalus marker,
like a Copic N0, to crecte o simple 1-point perspective grid ond then
lightly sketch orchitecturol foems over it. To moke the drowing look
more realistic, add even moce volue, os this is how the world is sean;
volue changes crecte edges, and those edges will be drawn os lines.
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2. Once sofisfied with the design direction and the drawing. odd line
work over the top. The reol world hos no lines around objects, but
tha human eye understonds this shorthand This basic scene con be
understood, but since the pan used here is 100% black, there is no
atmospheric perspectiva because the weight of the Fne cannot be
varied. There ore three options 1o oddress this: use o pen or ¢ pancil thot
cllows varying the waight of eoch line, go back and heavily cutline the
object sithouattes in the foreground, or take this drawing into Photoshop
and odd otmosphare 10 reduce the contrast of the lines forthast away.
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3. Add even more value 1o the line drawing 1o help establish atmospheric
depth. This is a good way to make the environment feel more real even
with the r,-ngmui line drowing sl showing theough. This step con be
done in Photoshop. Notice that the line work ot of the horizon was
made much lighter 1o help this atmospheric effect, whereas the Enes in the

foreground are much higher corrast

4. Below s on expecment where the sketch was built inssde the 3D

medeling ond rendering program o try to occomplish the
same result using o different set of 1ols. In this program, once the
lighting is set up properly, the value work is done automatically, The
roditionotmedia version [completing the drawing and then rendering in
Photoshe

longer. As 3D modeling becomes easier, it will become something fo

) took about two hours; the MODO version took ondy slightly

consider weaving into your workflow, This will be discussed further in

later chopters
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WARP THAT GRID WITH A WIDE-ANGLE LENS!

The photegrophs below were all token with a 180" fish-eye lens. That
means that whatever is directly left, right, above, below, and in front
of the lens is seen in the picture. The intarior of the U K. taxi has not
been cropped ond the circle of the lans con be seen, The other three
photos have been cropped. This lens increases the Conpe of Vision to
180" 50 the viewer can see os much of the surrounding environment os
possible Any porollel lines that convarge 1o the single Vonishing Point
ot the center of the imoge, which is where the lens is pointing, do not
bend; they look like they would in any normal perspective construction
On the focing poge are some locse environment skeichas thot were

done in an effort 1o amulate this waorped fish-oyelens perspective grid

Remember, any of these photographs con be Moced over 1o crecte grids 1o
achieve the some feel, or the grids can be skeiched, guessing ot wha
might look like. Either woy is fine. On the next poges, sketching porspective
grids from your imagination will be demonstrated

ey

The values odded to the line drawirgs on the right weve done in Photoshop
None of the box forms were defined by the values, only the sifhousttes of the
structures were. Some of the undersides were darkened o bit, but otherwise
the value application was done %0 add o touch of atmaspheric perspective
1o make the line drawing ecsier 1o read
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OUTDOOR ENVIRONMENT
1.

2

1. A light marker wos used 10 skeich o picture frome ond the Horizon
line. A few basic 1.point peespective guidelines extend info the
foreground 1o define o ground plane. The most imgartant thing to
consider in the first step is where to ploce the Horizon Line. This sketch
uses the compositional idea of the “rule of thirds™ and the Horizon
Line wos ploced of the lower third of the composition. Plocing the
Harizon line dead center usually mokes the composition feel static

4. 5.

= 4—

4. Since this is quite o simple 1paint perspective, thers (s not that
much to construct and o single VP on the horizon i reclly all that
ia needed 10 give the buildings more volume. This stoge of the line
drawing over the loose marker composition wos done with a 0,25
Pilot HITEC pen on Borden & Riley 100s marker papee

6. Hara is the finished eavironment skeich of o
zigzogging landmass with & few structuees rising
from it, woter on eoch side, some mountains in
the far distance and several human figures added
for wale. This & o onedoone reproduction of the
skatch, The finishing touch was 1o odd some heavier
line weight with o 0.5 Pilot HITEC to emphasize
the atmospheric parspective and the overlaps thot
occur with the buildings in front of the mountoins
and sky. The thin clouds, or jet trails, wece added
lost to provide softer, more orgonic shopes to
contrast with the more geometric forms of the
buildings. They were intentionally ploced behind
the larger building to add ancther averlapping
elemont, which incrooses the sense of depth

SKETCH, STEP-BY-STEP

2. The small tick marks on the left and bottom edges were placed to
divide the frame into thitds, vertically and horl lly. A few dissant
mountain shapes were added as was ¢ loosely defined londmass
extending toward the viewer

3. A larger bulding was odded 1o the mid-ground. When blocking out
these rough building forms the composition should be the focus, not
getting the perspective exoctly correct. That comes next,

rel. VP

5. Nex, figures weve odded %o the scens. Since the ground
is relotively flor, the simple perspective ronsferring of scole
construction wos used to make sure the figures in the dissance were
the some height as the one in the foreground. The reference VPs
moke this o simple thing to do which con reolly help the relotive
scole of the structures be more eosily understood in the scene
Adding human figures is the ecsiest woy % indicate the scole of
averything in thot scene.
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This chapler will touch on some of the most belphul and frequently used
perspectivedrawing techniques for drawing aireralt. As with many of
the drawing techniques, the core principles con be adapted %o any
subject becouse every form con be described with X-Y-Z sechion lines.

When trying %o imogine any new vehicle or other functional object, i
i1 very halpful to do some research first into how reabworld examples

CHAPTER

DRAWING AIRCRAFT

08

of the object actuclly work. H you are moce interested in design
than ilustration, this research into how things work is probably aven
more important thon reseceching how things look. Nice illustrations
of existing airplanes con ba done by looking ot photogrophs or by
visiting aircroft museums end drawing from cbservation, But o design
ond drow objects from your imoginasion, the perspectivedrowing
tachniques presented in this book need 1o be applied.
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AIRPLANE ANATOMY

= Rudder ———— Flaps
Conirols the lefaoright turning of During tokeolf and landing the flops
the plane, which is colled “yoaw.” lower 1o incroase the size of the

wings, which improves lift capability
at low speeds

Elevator Aileron

Controls tha lifting and lowering Controls the lifting of one wing and the
of the nose of the plane, which lowering of the other wing, which is
i colled “pirch.” called “rol.”
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The previous poge shows the most impoctant control surfoces to inckude
in aircralt designs 1o moke tham reclistic. These picturas were taken on
a visif to the Oakland Aviation Museum. Museums ore great places to
visit 1o learn o lot about o spec ific subgect in o short omount of kme

Toke a lot of photographs in addition to reading about the exhibits

Many of these pholos find their way into Pho p renderings o3

yars that odd nice realism 10 the pieces. Keep these types

r-”()gﬂl) nk
of resecrch Irips in mind when launching into the design of any subject

that you have not designed before or that might be o candidate
further research

125
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VISUAL RESEARCH

One of the best woys 10 learn more about the structure and funcsion of
an object is 1o build a scale model of something like it befoce sketching
an imoginary version. This process is often overlooked as a way 1o
improve drowing skills, as it might seem counterintuitive. However,
designing and drowing from the imagination is much like building
actuol modals, 1w this technique works veey well 1o give hondson
knowledge of what to draw and how all the eloments work logether
10 form the whole object

Here ore two exomples of these types of wale models, On the
lollowing poge are several pholographs of vorious details 1o possibly
include when drawing aircroft. Although aircralf are being used as
the subject matter, this same research technique can be applied 1o any
subject of interest
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DRAWING FROM OBSERVATION

In oddition to building models, visiting museums, and taking pictures,
drawing o subject from observation is helphul too. Focus on seeing
the object os an omangement of distinctive 2.dimensional shapes,
ignoring 3-dimensional forms for now, with no concern about “drawing
through.” Observe proportions, graphics, and functional anatomy.
When our students hove practiced diawing from chseevation,
absolulely beautiful drawings have been the result, but when asked
1o do a drawing of the same quality of an imoginary object, the skills
(other than line quality and detailing] fended not o carry aver,
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Alter doing o few poges of these types of studies with an eye foword
understanding o3 much os possible obout the subject, unique designs
that follow will tend 1o fook much more believable os a result, Toke
time deawing the design elements thot moke @ real object look recl
This will quickly increase your visual kbrary,
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LOOSE CONCEPT SKETCHING

One way to start o loose concopt skeich of
something - original is by using o light groy
marker like o Copic 0 or | valve. This type of
underdrawing, done with a light volue, oflows
for exploration of the overoll propertions before
committing 1o the dorkar lines
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"PAPER PLANE" IDEATION

When doing early, loose sketches focus more on what you are drawing
than on how you are drawing it. In other words, use the drawings to
help visualize and develop your design; dont get cought up trying to
do o perfact peespoctive drawing ot this point. Any loose perspective
can be imptaved later once you have o design direction to pursve.
What matters most of this early stage is hnding o design you like
encugh that you are willing to put in the effort 1o draw it again and
again, with more precision, from multiple views, and through various
comerg lenses.
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1. Stort by using an elbpse guide to help establish the view of the
object in perspective. Use an occurately drown ellipse %o generate o
square in perspective. Drow an effipse of any degree and it minor
axis, as shown. Try 1o visualize this effipsa as being on the side of the

fuseloge of the plane. The minor axis is defining the Left Vanishing Point
{LVP} in this case. To replicate this demo, use o 50" effipse guide.

"PAPER PLANE" PERSPECTIVE GRID

To draw a poper airplane from your imagination, with perspective
accurocy, the first thing you will need is a good perspective grid. The
following steps build on the techniques described of the beginning
of the book, but in this case will be used 1o draw something more
specific. This is o stepby-step demo of how to draw o poper airplane
from @ sideview diawing in 2-point perspective.

N
.

2. Becouse this 15 2-point perspective, draw two paraliel verfical lines
tongent 10 the eliipse

3. Maoke note of the fongency points 1o the ellipse and draw o line through
those points to define the Right Vonishing Point RVP),
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4. Set the convergence of the perspective lines going 1o the RVP by

drawing o line tangent 1o the botom of the ellipse, converging with

the first line drawn 1o the RVP. When drawing this line, think about the

type of comera lens to use. For o widpangle lens, faster convergence

is needed; for o long lens, slower convergence is needed. As soon 2.,
as these additional lines are drown to the RVP, the Cone of Vision B e
{camera lans) is set. Draw o tine that is 907 1o the first RVP guideline.
Add o point ot B that s equal to the distance between lines 0 and 1.
Now draw a line tangent to the fop of the sllipse and theough point B.
These thres lines how all converge 1o the RVP, which is off of the poge
in the distance.

5. The minor axis of the ellipse is going to the
VP on the some horizon, Moking sure the
nox! line drawn comectly coaverges to the (VP
p ts o challenge b the LVP is off the
popor. Employ the Brewer Method to define the 6. To create o construction plane thot is perpandicular to
ptoper convergence. Start by odding several the Line of Sight, draw a line 0 to the last verfical line
foreshortened squares to the vertical plone. at the for right. Stort the line of the lower-cight cornor of
the last foreshortened square. Extend this new horizontol
line to the loft until it intecsects the minor axis of the
ellipse. Then odd a new vertical line where the minor
axis intersects with the baseline of the d squ
fram the leh.

A
1
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7. Double the height of the second ond the
lost foreshortened squores using the aute
foreshortening construction method  Add
a new line defining the tops of these new
squores; this line will automatically poirt to
the RVP. This increcses the height of the RVP.
arid, which will moke the next step of the
construction—finding oddifionol  properly
converging guidelines going to the [VP—
much more accurote.

o

N

8. Draw a horizontal line 20° to the uppersight corner of the last
square, extending 1o the loft, Draw a vertical line from the intersection

\dﬂnmwsmdmohuhdmhlmmmllmfvmﬁpé.
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9. Draw o line connecting points C ond D. This line automatically
converges 1o the LVP that is off the poge ond is located on the same
horizon os the RVP. Now extend and grow the grid in any direction
by using the aulo-foreshottening methods explained eardier in the
book. Cool, huh?#

/\i//\

-

~
10. Hore is another exomple of the some consl with o few
mote guidelines, on extra squore, and o side view with the some 1 x
7 square proportions o3 in the perspective view.
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DRAWING A PAPER PLANE, STEP-BY-STEP
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This demo wos done on a Borden & Riley 100s
smooth cottan comp morker poper pad. I s
drawn entirely freehond with a ballpoint pen. You
can moke @ copy of the grid from the previous
page to use os an underloy.

7

1. Start by tronsterring the guidelines 1o on overlay
poge. Freehand tocing over the guidelines
is good prochice, bot using o straightedge is
probably foster ond more occurate. Trace over
the bosic planes and use the autoforashortening
construction method to locate the front corners of
tha wing location based on the side view. The
width of the wings is (ust o guess of whatever feals
right. Since this is the first time it is baing odded,
it connot be wrong.

2. Sketch o side view of the plane. Remember there is no perspective
in this view; this is just an orthographic view. This design will have a
dihedral angle built into the wing. This means thot the wing tips are
higher thon the center of the wing where it connects 1o the fuselage. In
sop view, the wings toper from fhe center jo the wing ips. In the side
view this is visible as well,
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3. Anything that can be drawn in an orthogrophic view can be
plotied in o perspective view once there is a properly foreshortened
and propodtioned construction plane fo drow on. Just draw the
same sideview skeich on the sideview perspective plane. Use the
foreshoesened squares s roforence lines %o belp in plotting the points
needed 1o draw the side view in perspective. Use the guidelines and
divide the squares wheee needed to locote mare reference points. Look
for clignments between the sketch in the side view and the existing
guidelines that are ¢ in both views, Try extending the shoctor
lines 10 see where they intersect the | x 7 construction plane to help
visualize where they go in perspective. ln the side view, the short
angled line dropping from the front of the wing was extended 10 see

where it hit the bottom line of the squares’ plane, It helps a little, bat it
would have been more helpful if it had londed right on the intersection
of the bottam line ond the vertical line dividing squares 1 ond 2. No
“hoppy occidents” this fime,

Hyou reference where the side view is in relation to the 1 x 7 construction
plane, transferring the side view will be pretty straightforward. If you
have procticed drawing smooth lines through fixed points, it will really
pay off here with o goodlooking drowing in perspective. The tail of
the plane in perspective is intentionally bghter, as the wing might cross
over it af some point,
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4. The wing storts at the top of the fuselage, but you must figure out
where the wing tips are located. Use the outoforeshortening method to
make o construction plane thot cuts 90° ocross the fuseloge of the front
of the wing, defining the overall width between points A and B. These
are the roference points in 3D space to start defining the wing fips.
Referring bock 1o the side view, see that the front of the wing tip s about
onequarter of a square back from the front of the wing af its center,
and the back of the wing tip Is locoted on the verticol line extending up

between squares 3 ond 4. There are two ways 1o transfer thase points
ol 10 the wingdip locations in top view. The first is 10 project the front

and back of the wing tips down to the b haeizontol guideline an the
fuseloge ond then project them out 1o the topview width of points A-B,
or move these wingtip points up 1o the height of A-B on the fuselage
construction plane and then project them out 1o the top-view width of
points A-8, If you decide to drop them down and then out, Iry dropping
them to @ new construction line going to the RVP located o bit below the
fuselage. This can easily become the top view of the design on a ground
plane, just like a cost shadow directly below the airplane. The method
used here is the down.and-out methed on a ground plane, located just
below the fuseloge.

5. Tronsfer the front and bock positions
of the wing fips out until they intersect
with the RVP guidelines on the new
ground plone locoted directly below
points A and B. Where these fines
intorsect, draw vertical construction
lines to move the points up untll they
intersect the guidelines drawn fo the
RVP from points A and B. These new
imtersections, circled in red, are the
front and back comer of each wing fip.
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6. Noxt, drow the airfoil crosssection of each wing tip. from point to
point, Drop the location of the frant and the bock of the wing, whaere it
attaches 1o the fuselage, down to the ground plane. Connect the points
on the ground o create the top view/cast shadow. Finally, draw straight
lines from the centerdine ot the front and bock of the wing out to the wing:

Hp comers 1o create e main wing, os shown, Looking ot the shadow
on the ground plane, observe that this is what the top view of the design
locks like in perspective, whereas the wing itself locks quite different
because of the higher, rised position of the wing tips in refation to the
center of the wing whers it attaches 1o the fuselage
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25mm lens

The theee perspactive grids cn this poge were
created in the 3D modeling program MODO. The
model ks very simple but shll pravides a great way
1o quickly explore different perspactive views of the
plane. Dilferant camera lenses con be tried 1o ses
what type of convergence is bast for the undeclay.

Through o 25mm lens, the "paper plana” undeday
looks like it is aither o small object very close, or
thot the object must be very kiege, as this is the
anly way this effect con normally be experienced
with the noked eye.

50mm lens

This is the some underday model, now through
a 50mm lens. Scenes or cbiects ween through o
50mm lens will feel the most “natural,” since i is
thedmuﬂuhuﬂmmmthuhh
most naturaHeeling pet ihis
lheooewede‘oulnowhn!hething freehand. If
using an undetlay with @ wideangle lens like the
one above, or o longer lens like the ane below,
poy special atiention 1o referencing the guidell

100mm lens

This longeriens view seen #hrough o 100mm
lens is just as correct o3 the top two but it feels
different. The brain wonts 1o

petspective convergence than #is lens provides
30 this objed feels far oway due to th

i

Mnoaomdnlngothorﬂncnui&mlon s is used, 0
photographic lens effect must emulated,
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USING A 3D UNDERLAY

On this poge and the next, the perspective grids obove were used %o
speed up the drawing of eoch pt ond fo impl the ¥
of the perspective. The grids ware made in MODO, where the basic
ptoportions of the paper plone were estoblished, and then severc!
perspective views were screen<optured. When needing 1o generate
o large of number of styling opticas for an object that hos some hard
points that are set and cannot move, like the position of the wings o
the tail in this cose, then waoeking over o perspective-grid underlay
can be very helpful. To recompose the poge after the styling direction
is drown, use Photoshop with this 3D underay technique. You can
jump right in %o thinking obout the design instead of thinking obout
tochnicl drowing fiest. Look af the popesplone concepts to the right;
the top one has o cast shadow drawn directly under the plane, The
cast shodow is basically the top view of the design ond provides the
viewer with more information obout the design, This is o very helph
thing to do

Looking o the frant-3/4 view on the focing poge, imogine viewing it
without the shodow on the ground and the other supporting views, It
might be confusing as to exactly what the top view of the wings wodld
look like. By adding the shodow, however, it becomes instansly cleor
that the wing tips are swept forward in fop view.
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These ware the explorotory skefches 1o find
the design for the finol step-by-step plane
demo. All of these skatches were done using
o Copic O markar and o bollpoint pen. The
anly differance here is that the excess marker
construction strokes hove been cleaned
up oround each sithousie using o “color
dodge” oirbrush set to whito in Photoshop,
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FINAL AIRPLANE DRAWING STEP-BY-STEP

B =—y

1. Now that some koser design sketches have been done, the next perspective grid. Use any of the techniques described earlier, either
stop Is to rofine the design to the next level, Start by imogining the by hond or computer. Having on accutote grid will be essential.
viaw in which the airplane will be seen and construct an cppropricte

2. When drawing aitcsalt—or any vehicle—start with the centerline. and o spinning propeller hos been odded. The constuction plane of
The side view of o vehicle is one of the mest imponiant views, so propeliar is nat on the centerline Y plone but is perpendicular to it, This
gefting the view properly foreshorlened in perspective is o must, is o very important spatiol relationship to nail down correctly ot this
in the above sketch, the centerdine of the aircraft hos been drawn aarly point of the drawing,
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3. Remember that the key to drawing complex objects is to think about
their key elements, one view or one section ot @ time. Add some X
sactions fo the centerfine. Hero, there is a thin X saction toword the
front, another at the widest point of the fuseloge, and a third one

at the reor to ropresent the cylindrical form of the ‘engine cowding,
The widest part of this plane follows a curving sideviow line thot is
drawn first on the centerline and thon projected out to coincide with
tho width soctions, just like in the X-Y.Z section drowing exercises in
chapter 06 of this book

4. Ahor odding enough sections fo define the width of the fuseloge,
draw tho silhovette with confidence. Again, it pays to foke the time
to drow a fow simple sections first as opposed to guassing about the
silhouette from the beginning. This type of drowing tokes patience ond
is much more like building a model of the plane than quickly drawing
its finished form. Also note that this is o working drowing, where

\\
much of the form s drawn through fo the far side, and line waight
ond the visual oppeal of the drawing ore of less importance thon
making sure the object is properly bwilt in perspective. This drawing
will bo mode more visuolly oppecling after it is fully constructed by
doing on overlay on fop of it where the focus can be on line weight

and draftsmanship.
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5. Naxy, draw the airfoil crosssaction of the moin wing toward the
rear and, in fhis design, the canard wing (on elevator kcoted ot the
nose of o plane insead of ot the toi). Imogine this is where the wings
intarsact with the fuseloge. They have been located on bath sides of

te fuseloge using the section lines. Even if the wings are going to
have o large fillet blending them into the fuselage, it (s best to build
them more accurately af this point by ignoring this blending form. This
will moke the next step much easier ond mare exocling.

6. Now add the neorside wing hips. Do this by simply locoting o wing-
tip section owoy from e side of the plone. There ore o few ways o
accomplish this, This construction is @ repeat of how the wing fips ware
located on the poper plone, The placement of the ips is foirly acbisrary,
but the basic locosion is being guessed of by raferancing the design
skeich of the bottom of page 144, Locate a few reference points before

TA8  —————— Scon fbarnon | Thomas Bacfisg | WOW TO DRAW

drawing the octual wing-tip section by guessing the location of the wing
¥ps by moving points through the X-Y-Z perspective space. The front of
the conard tip wos first moved down, the forward, ond lastly out away
from the cenlerdine before drawing the section. The front of the main
wing fip wos moved out, then up and then back. The roiling edge point
wos moved oul and up the some distonce and then forward o bit



-

8. Mirror the nearside wings to the for side. To do this, use two
large construction planes with one vertical line located through the
top-view width position of each wing tip and wo more verticol linas
located on the centerline directly inward from the first two lines. Use
the outc-foreshortening method 1o mirror the width of each of these
construction planes to the for side, The construction plane locoted of

7. Connect the wingtip sections with straight lines back 1o where the
wings attoch o the fuseloge, os defined by the section lines thers,

the bock wing is quite o bit taller than might be expected. Remember,
incraasing this height o moke the construction plane more square
will improve accurocy whan mirroring the width 1o the other side.
The plane's height is not driven by the width of the nearside wing
tips, 0 meke this construction plone whatever height it needs to be
to holp with accuracy
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9. The for side wingip sections have been properly foreshartened,
ond the fronttobock positions have been transferred over, using
o few more conitruction lines going % the LVP. Alter drawing the
mirrored wingtip sections, connect them bock to the fuselage,
repecting step 7, To odd the upturned ond downturmed winglats so
the end of each wing, use the diogona’ muned to mirror the same
fronlview angle of each winglet. To adjust /e side view of this line ko
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something other than straight up, [ust mave the single point located
of the centerline of the bottom of the construction *V." For instonce,
if the main wing’s trailing edge of the winglet leons forward, move
the centarpaint of the construction *V* reorward. In this exomple, the
winglefts on the main wing hove vertical frailing edges in side view,
This construction is very effective ond withow it the position of these
lines would have been very difficult 1o guess properly.



10, Add the remaining design details like cut lines, air infakes, flaps,
efc., and blend the transitions of the wings into the fuseloge. Remember.
—this is 0 working drowing. so feel free to make big changes and just

draw right over the current construction. By focusing on design and
the accuracy of the perspective construction, a stronger design will be
creatad than by trying fo make o beautiful fine drowing

11. Finally, create o deaner presentotion drawing. Slip the working
drawing under the top sheet of paper in  sketichpad., Use any drowing
tools that might help, such os ellipse guides or sweeps. When doing
the overday drawing, i is imporiant to communicate ancugh of the
sectiondine information about the interlor surfoces of the form, os thare
i not yet any value on the drowing 1o help indicate the form fransitions.

Even If the design does not have cut lines on its surface, it's @ good
idea 10 add o faw of these of this stoge. Loter, if choosing to render
the drowing with value, these section lines can be erosed, as the value
will toke over in communicoting the transifional forms, The working
drowing ond this final overloy were oll done with o ballpoint pen on
Boeden & Rilay 100s poper
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To learn how to drow wheeled vehicles from the imoginafon, one
needs to understand basic designthinking ond vehicle architecture
Since the gool of this chopler, like the rest of this book, is to empawer
the reoder with practicol perspectivedrowing skills that con be vsed
fo draw objects from the imogination, some design knowledge is
required. Much like the provious chopter on drowing aircrafi, this
chapter covers visuol reseorch, defining o design gool, vehicle

CHAPTER

DRAWING WHEELED VEHICLES

09

packoging/orchitecture, loose sketching, and, finally, o complex step-
by-step construction. The range of vehicles that can be designed and
drawn is infinite, ond by no means is ona chopter o full education in
how 1o drow and dasign them ofl. The knowledge oad techniques
shored here ore some of the most useful and common anes needed on
the way to creating fontastic vehicle drowings from your imaginofion
So pick up o pen or shorpen o pencil—let’s get started|
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VISUAL RESEARCH

open wheel pickup truck sports car semi-truck
off-road Suv hatchback military
classic station wagon racecar emergency
hot rod sedan van rescue

Abaove |s a short list of the huge vortiety of vehicle types. The images
s of the types of vehicles that con be used

on these pages are exompl
1o inspire designs. Going to car shows and museums,
a quick photo of a gort
4

sge truck as it passes, will p

refarence when trying to drow your own vehicle creations. These types

of photos are very helplud, especially when it's ime to add realisic

detoils to a design

Just like the airplane demo in the last chapter, start by expanding
your visuol library of vehicles. Sketch studies of different types of
vehicles either from observation or photographs; this will help you
learn more about shapes, graphics, proportions, sidhovettes, detasls,
ard surfoces. When doing these studies, try 1o figure out how these
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erved vehicles could be depicted with lines. Experiment with

sring line weights and quick ways %o indscate what you see, which

ls. When you must ¢

will Increase your observational b fe original

designs without using reference, having rewarched vehicles or other

objects this way will give your designs mora realism and learned
sansdivity 1o their proporhons.

When drawing wheeled vehicles—oe anything, reclly—pay special
attention 1o the very First lines used to communicate the foem of on
object, Do not rush info drawing ofl the details belore getfing the
propoctions right; no amount of boautifd draftsmanship will moke o
dos»gr\ aftractive if the proportions are wrong






Here are o few wplns of '.'Ar:r’nr.) from obhservaotion

The skeich at the u;‘,pr'-lrﬁ was done with o ballpoint pan, The intent

was fo copture the dramotic wide-angledans effect of the photograph

ich ot the uppersight also hos o wideongle perspective, bu!

The sk
a few simple reflection lines were odded 0s @ woy 1© communicote
In this

some of the form ¢ hanges without having %o odd X sections

d the

cognized os being o reol cor, thot exists in real life. By placing

ousa I's

simplified, cloan style it is underss » this is o cor b

ooy r

the stronger grophic alemants in the proper places, the bosic dasign

it would, however, be alm imposssible foe

con be underssood

model builder to build o model of this car from this drowing, os very
fow of the surfoces ore defined by the lines. Keep this in mind when

wing The

transitioning from observational drowing to imoginative d
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big grophic elements liker “mr)r:\n_}".ts windows, gn' s, and oir Intakas

ore great o communicote o simpiified grophic cesthetic it they
don't help much to communicata the form of the object
Which is mora impertant? It depends. If you are designing/drowing

o

ck timed

mimu fime g¢ ting Ma shape of

a limousine that is ¢ oing 1o be painted white, and it hos bl
windows and o block grill, then

5:0;.1'- cally

thes gh-contrast elements right is going to go a long

way foword 1 g the design look correct and atfroctve. This is

because anyone who looks at this type of limo will see these strong

transitionol forms of the

graphic shopes long before looking ot ¥
vehicle. Prioritize these elements and draw them as opproprictely os
possible giving them extra atention

a8 Ciosar Yo an

Wa cofl the organizing of visval elements os a view:

cbject “proximity-bosed s




HAVE AN IDEA OR A GOAL BEFORE STARTING TO SKETCH

A great woy %o stort is b write down ideos fo explore and then set
tha list nearby so It can be referenced. During the sketching session,
refer 1o the list, not only 1o see if the skelch is ondorget with whaot is
being designed, but olso to rework the list if excikng new directions
are discovered

Ifthe design requiremants come from somecna else as port of o design
job, then highlight the items that absolutely connot be overlooked. It is
an easy mistoke 1o foll bock on shopes that have been drawn befora,
that might be fovorites, but are not really oppropriote for the design
brief that wos created for the job.

Let's look of o simple design brief and o few of the firat sketches
explacing the ideas in it
GOAL:

Design o scifi hot rod from ancther wordd

AESTHETICS:

Explore anguler, nontraditional graphics and surfoce transitions while retaining a familior hey
red proportion, sonce, ond sithauette. Strive loc o somewhat oggressive and sinister look.

CONSTRUCTION ond PERFORMANCE:
Investigate une manufocturing techniques and advonced engineering concepts that might
ba improctical or costprohibitive on Earth. The power source should be an alfernative o on
ternal combuse gine; moke it something otherwarldly yet fomiliar encugh that someone
looking ot the design would know that It is o pawer source. Seating capacity: two.

Creating o simple design brief like this one can be a great way 1o
focus the imogination. This is "positive imoging,” the proctice of trying
to pre-visualize o positive outcome of an event before it happens, of,
in this case, before the design and the drawing exist. Try to imogine
the entire skesch. Mentolly go through off the same steps that woukd
be done on poper, and designs might start to evolve before you even
pick up o pen. The following two poges show somae of the skeiches
that were done o explore the scifi hot rod design brief.
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Try to imogine the best woy %o begin drowing
With this scifi hot rod, the simplost view was
the side view. The four sido views on this poge
were drawn first. This provided good information
1o use whea drowing the more difficult ond time-
consuming perspective views. While doing these
skeiches, the original design goal wos olways
kept in mind. Remember, do not get off track and
draw what is loved and fomiliar instead of what is
ossigned in the design brieh

Observe thot the lacing poge involves value and
color. It is fun 10 see how this design concept
svolved inta these renderings alter the line sketches
were finished. The top value skesch was done with
traditional media, marker, wax pencil, and chalk.
The two on the bottom were done using Photashop
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SOME BASICS ON VEHICLE PACKAGING AND ARCHITECTURE

Anytime a new object is designed, much of its originality ond
innovation is determined by the arrongement of its component
ports. When designing vehicles, this specificolly hos to do with
things like plocement of the power source, the corgo ond the
paossengers, or how long the wheelbose is, how toll the vehicle is
and how high off the ground it sits. All of these dosign decisions
con be thought of as “pockaging,” or the "erchitocture™ of the
vehicle. Making design choices ot this early stoge can be whot sets
one vehicle opart from others

Some objects simply have o package that connet be manipulated
in @ woy thot allows for creation of an aesthetically pleasing skin
around all the hard points. “Hard points” is o common term used o
describe the areas of the packoge thot cannot be moved under ony
circumsiances. These usually hove to do with engineering constraints, if
moved, performance and/or safety are sacrdiced. Vehicle packaging
is an important area 1o study in order 1o really improve design ability
in conjunction with drawing obility. [Design Studio Press offers an
excellont textbook on the subject of automotive pockaging, HPOINT
The Fundomentals of Car Design and Packoging by Stuart Macey with
Geolt Wardle, This book has 224 pages dedicoted to the subject |

Whether designing tantasy spoceships or power tools, packaging it
at the core of making designs of least look functional. Moving around
the elements of the package is o greal way lo creale variations in
on object’s look, For instance, o car with o kont engine will have
a different silbouvette and proportions than a car with a midengire,
due entirely 1o the difference in the packoges. The more thoroughly

air dams exhaust vents

air splitters & supports  fender flares

brand logos fog lights

this topic s understood, the more it leads 1o innovation, and the skin
of the object being skeichad will reflact the effort put into this area of
the dﬁ-gn

It is no coincidence that technical perspectivedrawing technigques ofl
lend themselves 1o designing and drawing the pockoge of the object
before drawing its silhovatte. The method of drawing from this book—
from the ground plone up and theaugh the objact like it has an invisible
skin—empowers the ortis! 1o better visuolize the pockage and move
around its elements 1o support the desired oasthetic

intake grills sunroof

interior taillights

license plates tires

bumpers gastank caps & doors  model name trailer hitch
doors grophic panels numbers trim

door handles grophic stripes roof rack wheels
engine headlights side markers windows
exhaust pipes intake scoops spoilers wipers

Much like having o simple design brief before beginning to skexch, it is
also helphd 1o write a list of things 1o design thot are specific 1o the cbject
This list is eosily generated when doing visual research ond sketching
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[from observation or photos) existing vehicles that are similar fo those to
be crealed from the imagination. Experienced designers who know the
subjoct vory woll rely less on the list, but starting out, it can be very helpful.
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At the top Is an illustration of the package for o
concept faxi from the book Start Your Engines
Even simple pockoge sketches can help to invent

new vehicle foems.
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SECTION thru FRONT SPINDLE

EXTERIOR DIMENSIONS

/

Length 3690
Width 1690
Height 1830
Wheelbose 2520

Track 1515

Tire OO 720

Tire Size 185 /60 820

SECTION thru DRIVER

SECTION thru SECOND ROW

INTERIOR DIMENSIONS
Front head room 1025
Front H 1o ground 80
Front Seat Height 230
M head room 280
Mid shoulder room 1380
Recr head room 70

Rear shoulder roam 1360

TARGET SPECIFICATIONS
Range 250 mites
Fuel efficency 80 mpg [equiv]
Top Speed Somph
Acceleration 0-60 sec
Waight 1800 kg
Cost $25:35Kk

Production Vohumes 75k
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OVERSIZED VERTICAL CARGO STORAGE ~ canmevenem seam
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A sustainable, small footprint vehicle
for a young family with an active,
coastal lifestyle

‘# "the beach hut” %

curb-

@ vt 200 - wean macey

This is o grest cutomobive pockaging exomple by Stuart Macey
Obviously this is more advonced than necessary at the sketching
phase of a peoject, but what is most important 1o understand is that
this is the type of thinking and visualizing of the packaging that
needs to inform vehicle skeiching. Even though this is o package
for an ouvtomobile, putting the same thought and research into how

1o arrange the component parts of any object will help aot only in
drawing more believable versions of a creation, but also in innovating
and pushing the limits of the averoll form of the object

To learn more about Stuart’s work and his company Cutb go 10!
curbindustries. com
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FLEXING YOUR CREATIVITY

We will ogain start with some kose skeiches fo find o design
direction and then jump into a more fechnical stepby-step perspective
construction. Any medium can be used—ballpoint pen, pencil,
markers, digital toblet—skatch with whatever is comfoctable, A tried-
and4rue technique for starting o sketch is to use a very light morker
Sketch whatever view is most easiy visualized. Side views ore the
simplost to do ond are great for quickly dreaming up @ voriety of
designs, os there is no noed yet for porspoctive, Just show o litle of
the ground plane with o cost shodow from the vehicle and the for side
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tires 10 holp it fool o bit more solid ond dimensional. This phase i ol
obout idecs first and technicolly occurote drowings second. It is olo
©.good time fo practice freehand line quolity, What motters is what is
drown, not how it is drawn

Most of those skoiches were started with o Copic NO light groy
marker, and then
$o finish them

hall

pen and ellipse/citcle guides were used
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GRIDS, GRIDS, GRIDS!

As previously mentioned, using o good perspective grid is the mast
occurate way to draw an objoct in penpective. Here are ways to make
grids more vehicle<centic. You con moke your own grids by hand or use
the cnes from this book simply by making photocopies of those pages.

The overall concept, when making perspective grids for vehicles, is 1o put
extra otlention on that special relationship between a the overall langth,
width, and height of & bounding box that is defined by e dimensi

Let's get into methods. Below are a few simple grids that estoblish the
view and the camera lens, the top four being wideangle and the bottom
one being o longer lens,

When doing these simple grids, get the wheels set up propedy in
pesspective, establsh the wheelbass ond the overall width. For the
wheelbose, know that many cars have about 3 wheels' worth of spoce
b the from and rear whesls. The overoll widh across the cor

of the vehicle body, and b) the position and size of the wheals as thay
refote 1o this bounding box. Gatting this right is tiol when drawing

is 2.5 to 3 wheel dometars. A roughly 25-inch or 640mm wheel/tire
di is for fullsize cors. Sensitive scaling of the wheels is

wvehicles, It can make or breok the success of the drowing

In the gnid to the nght, 3 wheels
were foreshorlened os  squares
in perspective between the front
and rear wheels 1o establish the
heelb and 2.5 wheels wece
wsed 1o estoblish the widh, Ellipses
are the best way o measue
proporhions in  perspective.
Remember: sketching the ellipses
is in eflect daswsibing squore
bounding boxes.
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one of the bast woys 1o communicow the size of the car

The bounding boxes on the next
poge are roughly the proportions
of the 2014 Coevetie: 1.23m tall,
1.92m wide, ond 4.5m long.
The wheelb has 3 wheels in
between and s roughly 2.75
wheels wide.




Below ore o few perspective grids that were generated in MODO,
{Another program that can lay out basic proportions with o perspective
grid, that is relatively inexpensive o even free, is SketchUp). Notice
that the widerangle grids shown af the bosiom of the page octually
have some curvilinear lens distortion. Inside MODO ond other higher-
end 3D programs, this lens distoetion can be added, but not in the
more basic ones like SketchUp,

lock ot the grids on this page. The top of eoch bounding box is
positioned an the Horizon line. This means that the eye level is the
same with each camera and caly lens length is changing. In this
underlay, green grid lines deline the ground plone, blue lines dofine
the centerline of both the propartionally corect box and the wheals,
orange lines indicate the minar axis of eoch wheel, and the block
lines define the bounding box of the maximum desired dimensions of
the car. A good way to sef these dimensions is to do o little research
ond match the dimensions of on existing vehicle that is similor in size
1o the new design

100mm lens

With the longest lens in thase axamples, o good
amaount of two of the sides of the bounding box planes
can be sean, but not much of the ground plone
Using this grid as on undeday would be simple, o3
the convergence laft and right is quie slow,

s50mm lens
This lens i very close fo the lens length of the

human eye. It Is the simplest grid 1o use becouse it
feels the most naturol

35mm lens

Using this lens feels like the observer just took o
step closer 1o the vehiclo and the sides of the box
hove become even more loreshortened. As the
foreshortening increases, it becomes harder to
guess ot the proper foceshorening, so using the
perspective guidelinos becomes more impodont
Also o little lens distortion is showing up for the first
time, slightty bending some of the straight lines.

22mm lens

This is o very wide-angle lens with quite a bit of lens
distortion, A lot of the ground plane con be seen,
but the sides hove becoma very foreshormenad,
Using this grid requires the most ottention 1o the
construction lines because much of the for sida of
the form is hidden from view.
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The graphic o the left shaws the top view of the bounding box of
the vehicle and the posifion of a comers with o 22mm lens. Below,
the side view shows how the wheels are now ellipses and the blue
canterline s vary hidden by the nearside corners of the bounding box.
When sketching o vehicle in o side view while estimating o wide-
anglelens perspective grid, the corners of the cor are almost never
represeniotive of the true length of the cor ot its centerdine.

] (e Y Pt
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Below is what the perspactive grid looks like theeugh o 50mm lons.
This one is shown with no leas distortion, unlike the wide-angla image.
The blue centarline is geming closer to the camers and the wheels o
nearly circles, When skeiching with this kind of lens in mind, the Line
of Sight might get vary close 1o the true centerline, perhops olong the
top of the car.

Il

If trying to show as much o3 possible obout the design in side view,
then it should bo drawn with o long lens and slow convergence or no
convergence, thereby making it a true draft view and no lenger in
perspective. The norm in the outomotive and enterfainment Industries
is to work with @ common bsroction of this sideview perspective.

——




DRAWING A SIDE VIEW IN PERSPECTIVE

Fiest, sketch o front or rear wheal, Next, drow the ground line ond
the second wheel, estoblishing the wheelbase. Third, lightly sketch
o few reference guidelines to help get the height ond Front ond

Moke o perspective decisicn: long lens or wide angle. Set the
Vanishing Point around the middle of the cor and make o lens
choice by choosing the width of the bounding box of the cor body.
Daing this on the ground, like adding o cost shodow, is usually

Draw the centerline of the car design and farside wheels, uzing
the guidelines going to the VP for help. Alternatively, the sides
of the car can be drawn first, defining the front and rear corners

The last step is to detail the drawing by odding charactet lines to
the body, the intokes, exhousts, windows, doors, wheel desig

rear overhangs correct if they ore olready known based on prior
research. If this is a purely exploratory skeich, these extra guidelines
can be skipped.

easiest if enough of the ground plone con be sean, which depends
on the plocemant of the Vanishing Paint, Use guidelines from the VP
1o draw the rest of the bounding box and then locate the centerline
by drawing on “x" somewhere ocross the bounding box

135
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before drawing the centerline. Just be sure you hove all three—
both of the sides and the centarline

much of the tap, front, and rear of the body will be seen, As shawn on
the oppasite poage, the camera lens chosen greotly efects how much

headlights and taillights (if visible). By adding o few lightly drawn
X. and Zplane sections across the bedy, it con be deflermined bow

of these planes, in addition 1o the side of the car, will be seen in this
perspective view,
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DRAWING A STYLIZED SIDE VIEW IN PERSPECTIVE

To obavroct the side view for quick skeiching, o commonly seen in
the sketchas by professional aulomotive designers, simply drow the
body of the car os if using o long lens but then show more of the for-
side wheels and ground-plane depth o3 if drawn with o wides-angle
lens. This is o hybrid of whot o car looks like in perspective and in
o true droft viow. Designers use this obstrochion or stylization to give
the sketch o bit of dynamism and depth. By showing more of the far-

- Sithovette skotchod os o droft
view conflicts with the perspective
of tha wheels and the shodow.

side whee!y and casting o thodow on the ground plane, the drawing
is anchored and has o bit of dimension, When deawing this stylized
hybrid of #he real perspective of on object, keep in mind thet this is
not @ cameralons offect; the only way the object will ever be seen like
this is in on @ysiration. It is imporiant to undersiand this concept when
making the choice fo stylize perspective skeches in this way

- No influence of the perspective X
sochion visble,

« Tha thin ground-plane shadow indicases o low FOV or a long lens

The forside wheels and offset wheel conters indicate o wide-angle lens.

Another reason many professionol automotive designers do nat skelch
technicolly occurate side views is bocouse it fokes more time This
hybrid sketch is a car designee’s shorthand version of o more accurate
side view. Professionol designers know that side views like this ore just
a stylization and that they con nover be built in real lfe. Howaver, thoy
have more visuol oppeal for the amount of fime invested than the moce
tochnically corroct ones, Again, it is o choice %o decide what shoricuts
and styla fo incorporate into the wack. These ypes of tkosches are fun

The silhoveties are sketched as
they would be seen with o very
long lens, ond the wheels and
shadows ore sketched with the
look of a wideangle lens.

170 ——————— Scor Robernon | Thomes Barfing | NOW 70 DRAW

- Wheel rims drawn a3 true circles
ond not ellipses indicate o hue
draft view,

to do, oy thoy are quick, kose, and bring o kit of life 1o an object
bocouse they are coricotures of roality. On the opposite page, see
four examples of the same car in side view rendered in MODO with
28mm, 50mm, 100mm lenses, ond on cdhogrophic view. The two
stylizad skolchos below ore like taking the wheels and greund shadow
from the top rendering on poge 171, and cutting and posting them ca
the orthogrophic rendering of the bottom,

-Both of these sketches are so stylized that the wheels are
not only not circles, but impeoperly aligned ellipses with
the minor axis rotated 90 degrees







Now let's draw some vehicles. Of course, this meons
starting with the basics. At the very top of his page is
the most important thing to proctice of this point: wheels
sot in the proper perspectve, ond the relationship of the
whoelbase 1o the width, olong with o few guidelines 1o
describe the view of the vehicle. Use an underloy or just go
for it froehand-style with o e cleonup via ellipse guides,
as wos done for the skaiches on both of these poges.

Stort with some basic, boxy vehicle volumes and do not
odd any side, front, rear, or top surfoce sculpting yet
Simply focus on estoblishing the POV ond drawing the
ollipses along the correct minor axes in the proper degree.
The numbers on the skeiches refer to the degrees of the
ollipso guides used to clean them up. Try oll sorts of views
ond oll kinds of sidoviews in perspective connected with
straight sections across the front, top, and rear. If drawing
a specific type of vehicle is the goal, ry to get the overall
m’i‘""ww d ;'-"m ‘“v r'
of that vehicle,
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Pay special offention to the foreshortening of the
centerline of the vehicle. A good woy to do this is
similar to translating the side view of an airplane
onfo a perspective plane. Drow a few reference lines
as guides—using the wheels is o great way to do this.
Pick @ point relative %o the front wheel that the A-pillar
[a structural pillor ot the Frant that defines the sides of
the windshield and the front adge of the side window)
points toward, for Instance. This can be o good way
to help draw the side view in perspective. Getting the
overoll height right along with the correct angle of the
windshield o3 the view becomes more loreshortened
is an imporiant thing to proctice before even worrying
about odding the width across the top surfaces.
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BASIC BODY SCULPTING

Sketches A, B and C all started just like the sketches on the previous
two pages. After drawing foreshoriened side views in perspective and
connecting them straight ocross, one of the simplest ways ko start to
give a vohicle form is 1o adjust the centerline and make the X ond Z
sections batween the sides of the vehicle somathing other than stroight,
Look closely of tha skatches balow, those first lines inside the mere
rounded forms can il be seen. After odjusting the centerling, the X
ond Z seclions need 1o be crowned to go through it; resulling in more
conyex srfoces.

Cutting holes and wrapping design lines
oround the form fo define the windows and
intakes |3 just like the simpler inddVidualized
form-bullding and modifying exercises that
were done of the boginning of the book.
Note how these types of construction
rachniques are storting 10 come fogether
and ore ollowing ‘orngo drawing of more
complex forms from the imaginaticn.
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Drawing the gresnhouse (windows ond roof) is done bosically the
same way except for the lumbleh Tumbleh is the angle at
which the side windows of o car lsan inward at the roof toward the
center of the cor, The sideview roof lines can be lsaned inward 1o
the desired width and resulting tumblehome angle. This will make the
width betwaen the Apillors norrower of the top thon ot the base of
the windows.

" Note that the greenhouses on this page sit like
o kind of domed bubble on fop of the lower
body forms, The lower body can be drawn
first and then the greenhouse con be built as
a secondary form on top of it for this type
of basic body form, Neo sidebedy sculpting
ar more complex surfocing is happening until
skeich D, where some minimal odjustments
to the bosic body form are starting to be
made. When the larger surfoces are bullt
first, making these design modifications later




DRAWING THE WINDSHIELD AND GREENHOUSE

There are two simple ways 10 appeoach the perspective construction

of the winds Either work from the

d ond the rest of the greenhc

outside i, leaning in the vertical greenhouse and odding

Vh-} omb

work from the inside out, drawing the centerdine

and then ons o define the tumblehome

ng o law X sec nghe

Cn the | y of tha light bl s have been highlighted

Thesa thre

85 Ore very common on

in yellow, orange, ond r

cars,; lea om and draw them occurately

ing o balonce ¥

ward moking cars

possenge

a long way roal The yellow line is

often called the r lino; it starts by rynning vp the Apillor and then

continves 1o define the edges of the roof cnd transitions down into

tha trunk, whe

t keeps on going 10 tha rear of the cor
lled the bed kne

house forms and the b

The crange line | the inters the

y of the cor. The rod lino shows the

dot or fender line

The white car shows o more modarn interpredation theoo lines

where the roof and beft lines extend over the entfire ho car

ond the Apdiar s boen tlended into the fions

These types of lines on a vehicle o

ommonty cofied characier lines

of the silver cor e e tumblehome angle defined by the yellow

linas. Usually the sport 3 car is, the greater the tumblehome s

greanhouse has. Also, lock ot the red line defining the bel line of this

cor's greenhouse. A good way 1o construct it would be 1o drow this

ftum b

be? line on top of the body form and then add a couple o
ond o Y-section centerdine, which would determine the the sithovette

Then wrop the window shopes on the resulting surfoce
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WHEEL WELLS, WHEELS AND TIRES IN PERSPECTIVE

To make & vehicle look real, give the wheels room to move. On most
cars, the rear wheels only swing up and down withou! turning, so the
wheel wells around the rear tires can be a bit lower thon the front
ones.Front wheels require more verfical spoce because they go vp
and down in addition fo turning. This movement of the wheels due to
the suspension is called jounce. Highperformance road vehicles like
sports cars have stiffer suspension settings, so the whee! wells con be
closer 1o the tires. The oppesite is true for offrood vehicles, whero the
suspansion ollows for o much greater range of vertical wheel frovel
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The hordest thing obout drowing proper wheebwell openings |s
predicting how the sidebody sections influence the forms of the wheel-
woll openings when they intersect. The eosiest way o do this is fo
imagine on extruded horizontal cylinder (or whotever the wheelwell
shape looks fike from the side view of the cor), extending outward from
a sorfing position (ust inside the inner plane defined by the tire itsedf.
Intersect a few wellplaced section lines of the vehicle side body with
o low section lines on the extruded wheelwell form. The intersection
of these two forms will result in the wheelwell opening on the vehicle
side body. Practicing this construction will lead 1o better guessing o
sketching o proper side body/wheelwell opening.

This construction is jus! Fke thot shown on poge 091 of this book, about
interasting forms and punching holes in surfoces. Always remember
that even though only a line is being drawn, what it represants is the
intersection of two surfaces.






COMMON AUTOMOTIVE LINES

Do some obsarvotional sketches of modern possenger vehicles in
order 1o learn |ust how many character lines are actually on o cor's
wrfoce and how 10 mony of them enhance each other with harmany
stomed to drowing these
is necessary if the goal is to design unique, modernlooking vehicles

and propoctional sensifivity. Bacoming o

Bolow is an example of the 2.curve combo [red lines) thot was
explained on poge 0B?. These two lines ore common o mony of
today’s cars, and even many cars throughout history. They start on the
front of the car, become design lines on the hood, curve 1o define the
lines of the A-pillacs and the sides of the reof belore continuing down
the side of the Cpillors onto the trunk. [Pillors hold up the reef of o
car and are relerred 1o in order by letters, A, B, C, ete. with A being

T e

N i ———

178 Scon Robermson | Thomas Berdag | HOW TO DRAW

the first one at the windshield, B the second and o on). In the pos,
these two lines would mast likely not hove blended intc becoming the
piflars and the roof, but would hove slayed lower, defining the belt
line. These lines coming out of the hood and trunk, up the pillars, and

oo rc:of roffoq' o more mr;dmn indorprototion o; how o dns:gr-(n
can make subtle refinements to the common lines that make vp an
oulomotive body, in order 1o ochieve the style variations the market
demands, Sketching modern, reabworld styling variations that are
unique creations will require proctice ond developing a sensitivity to
the balance and harmony of all of these lines that define the form of
the modern cor body. This can be ochieved by understonding and
praclicing perspectivedrawing skills and then, as those improve, by

deawing more and more complex forms



One line with many bends

The yellow line echoing the dark roof line is calling aftention to how
this roof line starts on the front of the cor, moves onto the hood, then
up the A-pillor onto the roof, down the C-pillor and onto the trunk
before wrapping down the rear of the cor. Whan drawing this type
of line, imogine it os one owesome 2<urve combo and mirror it to
the other side,

Most car bodies are big boxes that have been manipulated over
years and yeors %o present o volume of surfoces thot extend the
beand oppeal of the manulacturer, The designer of these vary refined
skins must consider all of the cutomotive engineering conatraints {of
which there ore many] while exploring the silhouette, proportion,
slance, grophics, desails, transitional foems, materials, colors and
textures of a new design. That is o lot to think obout while doing o
single drawing! Mare realistically, think of the sketches as working
drowings that can be endlessly modified and refined with overlays
until the styling starts 1o fit the design beief {or narrative, in the cose
of video games or movies).

With every overloy and design study drown, the same bosic perspective
skills learned in this book will be employed. As those parspective skilly
improve, the broin will have more space 1o think cbout design rather
than perspective constructions, and the initiol skesches of the objects
being designed will stort 10 lock more offroctive

Continuous lines

Cbserve the three mojor lines fhot define the largest volumas in this
car sketch: the dork roof line echoed by the flooting yellow line, the
soft blue belf line thot blends the form of the greenhcuse into the side
body, and the sidebody line in red that defines the shoulder, corners,
wheoelwell arches, and the lower part of the body (also known as the
rocker area). These continuous lines that wrap all over the skin of the
car in very controlled ways can be seen on a lot of German cars,
especially on something like the 2014 Volkswogen Jeta. Even if the
car has softer transitional rodii and fiflets with no hardedged visible

45

lines, the lines ace still virtually there, What this means is that before
you ever add o rodius to a surface, be sure thot the surfaces being
blonded together are a3 true as con be. If they ore defined with haed
edges first, evoluate the lines crected by those intersecting surfoces
and then odd the billets or radii off the edges with more confidence.
This type of pesspective drawing is very much like making a physical
model, whether the volume is built out of clay or cut aut of a block of
wood on o band saw. Start by perfecting one draft view at time and
odd the tronsitional forms last
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CAR DRAWING CONSTRUCTION, STEP-BY-STEP GRID

First, crecte on occurote penspective grid. Using o 3D modeling o protroctor on the computer screen and mave oround the view of
progrom like MODO, crecte a bounding box with the propacetions of the box o bit until simple olignments are found that con be easily

1.92 wide x 1.23 tall x 4,5 long. Position g 50mm comera ot o POV recreated by hand in the f
where the top of the box lines up with the Horizon Line, Nex, ploce

wing steps

| 2
1.618
1.0
5 v 1 3
1. Draw a vertical and o horizontal line. At the intersection of these 2. Divide the verticol ine by the proportion of 1:1 618, the "Golden
lines, drow two lines ot 15° from the hori Ratio.” Dividers with this rofio can be purchased or simply made if you
bosomfront corner of the bounding box find yourself wanting fo divide distances often ot this rato

Horizon Line (A

3. Place a Horizon Line af the 1op point (A)

Equal Spacing Divider

To add more perspective guidelines 1o this grid, equally divide the Mark the division points at the far left of the skeich, on the vertical line
vedticol haight lines using an equal spocing divider, as shown above near the center thot defines the front corer, and at the far right, Once
This tool makes it easy to divide equally the vertical distance between eoch of these distances |s divided equally, new converging guidelines
the Horizon line and the lines converging 1o the LVP and the RVP. can be added
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4. Use the new guidelines for reference and draw a new perspective
line from the RVP through point B, which was the lower point in the
Golden Ratio dividing step. By extending this line, point C is crected at

to RVP

the intersection of the battom line going 1o the LVP. Drow o vertical line
from point C to creote the for side of the front of the bounding box with
the proporsons of 1 tall x 1.56 wide

5. To find the length of the bounding box place a paint [E] on the
Horizon Line thot is 1.8 times tha octual measured width from the froat
corner |A] fo point D, {see obove]. Drow through the bounding box
ond use the guidelines to find the bock comer.

4

6. Add wheels to the longer neor side of the bounding box, Notice
this bounding box is in 2-point perspective, compored 1o the 3-point
computergenarated grid thot it come from. This simplification was
done 1o moke the construction of the grid easier by toking out the
convorgence of the vertical lines, By the way, this bounding box Is
about the proportion of the 2014 Corvette.

7. Drow perspactive boxes around the nearside wheels to double-
chock thot the degrees of the ellipses are correct. Then, fronsfer these
nearside parspective squares o the far side of the bounding box.
The nowly created perspective squotes are automaticolly the proper
degree of the ellipses.

B. Use the nearside perspective squares to find the size and degree
of the ellipses located on the centerline of the cor, After plocing
the wheels on the centerline plone, use these wheels to help draw
the centerline of the car. Now is the right time to make adjustments
fo the overall proportions of the car, to the centerdine and to the

of the wh

P L' b‘a' more ! are Adad L3, g
changes mare difficult.
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9. Use the grid from the previous page os on underlay 1o build up
o cor form os occurately as possible. Start with the wheels, since
so much of the cor’s body is sensitive 1o the propoctions established
by them. Hore, not only ware the tires ond the wheels sketched in
during this step, but olso the whee! wells ond even the stort of o
design line, mirroring the when! walls,

2.curve combo, far side

11. The construction of the car body for this dema happens 1o be on
inside-out, section-drowing exercise, (instead of drawing the sides first
and then extruding them across). Above 1+ o basic 2<urve combo
construction, introduced earlier in the X-Y-Z section drawing chopler
on page 089, There is o visible top view of the 2 curves on the ground
plane, and the perspective lines are a projected combination of those
lines and the side view from step 2. There is also a lopview curve on
the ground plane that represents the widest part of the nearside top
view. Note that this top view encompasses the 1op view of the tiies as
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10. like step B, lightly skeich a front wheel on the centerline plane 1o
use o reference when sketching in the centerline of the car (rad line).

top view of 2.curve combo on ground plane, nearside

waell Thes sketch is the 1:1 scole ot which it wos drawn. This scole is
fine for basic consiructions, but 1o add details like the headlights, the
grill and the wheels, it is o good idea to enlarge those oreas of the
drawing vio a copy mochine and then do an overlay. At this size,
those types of detailed oreos of the cor are foo small to construct
accurctoly. Keep in mind, these perspective constructions are working
design drawings and are expected to be worked over os mony times
s it tokes fo refine the design into one that satisfies the design goals,



12.

12. Draw the roof line and the A, B and Cpillars by drawing the X
soctions of the side body of the car and then extending them up until
they intersect the centerline projocted outword, indicated by the red

The projected centerdine defines the side view. The X sections
define the tumblehome, which is the ongle of the side glass a3 the
surface leans in toward the centerline. Having the X secions define
the width of the base of the windshield and af the top makes getting

13, Add the first Z-plane section across the full width of she cor at
the front, The construction starts with o straight perspective guideline
going from wheel well 1o wheel well o the IVP, (F to G). Then add
the topview sections of the Z plane to extend that small ledge that is
starting to show up. Once the front of the 2.curve combos have been
defined, the volumes from thece to the front of the wheel wells can be
added. This car body's side sactions, if extended into the top holf of
the wheel wells, would cut them toward the centerline ot the top of the
wheelwell arch. To stop this from hoppening the wheelwell arches
need o new surfoce that connects and blends them with the side body
sections. Constructing these new surfoces to hide the fops of the tires

the taper of the windshield much easier. Incorrectly deawing this taper
due 10 the tumblehome’s influence is & very Inoke, so just
use an X section placed at the top of the windshield and one af the
base 1o figure this out. Mirroring the X sactions to the lor side con be
done in any way ot this stage: diogonals, boxes, guessing, elc. Also
noke that the X sections are intersecting and influencing the shopes of
the whealwell cutouts,

is just like the projection of any curve onto a surfoce, except this time
ifs not @ straight projection but more about projecting the curve of the
wheelwell lip up of an angle into the side body and then blending the
two forms with a fillet. The side window shope was olso odded. Notice
how it echoes the Apillar and roof line bafore dropping down the side
body to define the lower line of the window graphic. Think about the
internal structures of the vehicle when odding windows and dooe cuts,
where they might be, and how thick thay noed to be in order 1o be
swong enough, Adding these small gops ond thickness 1o the drawing
mokes o vehicle siort fo oppeoar more realistic.
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14 Modify the centerline 1o add more volume 1o the X sections thot
run across the top of the car ond to the Z sections that run ocross the
front of the car. Of speciol note is how the bose of the windshield,
where it connacts o the hood, becomes an intersection kne and not
a section line normal o either the X or Z plane. Now go chead and
blockin o first pass of the headlight shapes, along with o couple of
turn signals that sit an the front of the elevated surfoces of the wheel-
well arches,

16. Tha norrative for this particulor design calls for a somewhat retro-
looking cor with o dightly oddieeling automotive floir. Let's try 1o
make that hoppen with the details that ore added next. Add an overly
heavy, vertically bloded grill to the front to help ochieve the desired
awkwardness. To deaw it, first divide the grill area on each side of the

rline into three roughly equol seg , which locates the vertical
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15. Redofine the X ond Z sections {red lines) o maich up with the new
centerline. At this stage the basic body surfoces are all defined and ready
for more detailing, Adjust the silhouette of the roof 1o the final line now that

the X sections have been added.

leading edge of each blode. When drawing something ke these big
grill fins, [ust think of eoch one as a new volume and start by drowing
i#s own centerline ond then add the volume of the fin by skexching in
o few X sections. Is actuolly the exoct same type of form building os
the car body itself, just on & smaller scale.



17. Decide if on overloy is reeded 1o create o cloanerlooking
drowing for presentation (o3 was done for the cirplane on poge 151)
or it this working drawing can be uied asis. In this example, the line
work was made stronger to emphasize the overlopping forms, A lisle
Hat value was added to the interior, windows, tires and cast shadaow.
This shodow shape helps the viewer understand o litfle more obout the

18. let’s soy the design briet chonges and now requires o sportier
cor. No problem| All the basic perspective has been worked out in the
previous. steps, 30 just slip the old design drawing under o piece of
transparent poper and do an overkay, changing the styling while using
all of the same porspective guidelines. It's best so work inside o pod
of paper so there is some cushion under both poges while sketching,
The binding of the pad will help hold the underlay in position so it
doesn’t move around while working. None of the perspective drawing

top view of the object even though it's o fairly low POV perspoctive
In oddition to the line work, o few more detoils were added such os
the tront air dom, heodlights, whee! detailing, hood vents, and a side
vont just behind the front wheel well. This drawing now occurately
represents o car volume in perspective and i con be rendered easily
or reworked with an overlay to explore more styling variations

steps change when doing the overlay, only the shopes. In the exaomple
obove, the nose become o bit longer and lowar and the rear wheel is
a litfie Jorger than the front wheel, but beyond that, almost oll of the
overall packoging remains the same, If the gool is %o improve your
perspective drawing skills to communicote ond develop your designs,
then using averloys is a very efficient way to quickly create many
styling variations.
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VEHICLE SKETCHING WITH A WIDE-ANGLE LENS

Using o wide-ongle-lens perspective grid Is o very common proctica
with vehicle designers. This hos o lot 1o do with how cors ore visuolly
presented 1o the world through odvertising and photography. A wide-
engle camera lens makes the vehicle feel moce dramatic by warping
the perspective grid into an extremely curvilinear spoce that connot
be seen with the noked eyo. This makes the images intriguing to
the brain. Since we only see this effect in wideangle photogrophy,

skelching this way conveys the same amcfions os those photogrophs.
There are some subtle differences between skelching vehicles with o
curvilinear grid and a linear one [see page 062 for o refrasher) This
mainly has to do with how the grid is set up and what port of the grid
1o use for the skeich. The eosiest and most commaon way o creck one
of these grids foe vehicle skotching is to ploce the camera lens ot the
center of the imoge frome

VP + lens center

By placing the Horizon Line and the Vanishing Point af the center, any
lines thot radiate from the VP will not be warped. This mokes sketching
and mirroring the sactions much easier, Vertical and horizontal lines
in the perspective grid will bend like they ore wrapping around
o sphere. The amount of the bend will increase os the lens length
shortens and os the lines get further from the center of the imoge. This
kind of grid has five Vanishing Points 1o think about: left, right, above,
below and dead center. Observe this convergence and the influence
of the five Vanishing Points on the grid above. The most subtle thing to
understand, and something that will make the sketched object appear
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a bit more warped than what feels notural, Is that still photogrophs
and sketches can be cropped 1o that only a small portion of a much
lorger cutvilinear grid is saen, resulting in an imoge that might feel
strange. So if you want the the wide-angledens grids to feel more
notural, try o keep the object centered in the frame, odd o few
bockground elements 1o reinforce the lens effect, and do not crop
the grid. Somelimes, however, this unnatural/worped perspective is
deliberately chosen for creotive reasons, as shown in the examples
on the facing poge



The grid uzed 1o skeich the racecar jabove) i1 o proper curvilinear grid,
bt only the lower half of the left side is being used. The only way to
ever see something bike this in a photograph is %o crop it oher the picture
i faken

The some is true of the bottom sketch. If this were o fullframe shot
with a wide-angle lens, the Horizon Line would be bending because
i is a long way from the center of the image. Since it is not bending,
this must be o cropped, wideangledens curvilineor grid. Look of
the mech walker that is farthest away and see that it has two more
Vanishing Points. Technically these guidelines should olso be bending
bt for short distonces, just draw them foirly stroight. Looking of the
bent vertical guidelines, notice that the skeiched mechs, people and
enviconment follow this grid. This cropping of o wide-onglelens still
image is an important concept fo understand as it odds stylization
to your images. All of the perspectivedrawing constructions are the
some, thay just use on extremely curvilinear grid
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Experimenting with vorious mediums is part of the joy of drawing, i
can seem like a never-ending quest for just the right pen or just the right
skatchbook, in which the poper occepts the ink in the perfect manner
So it has been for us over the las! two decades; an clways enjoyable,
olways evolving test of tools and papers. This chopter shares some of
our favorite mediums and the sketching styles those mediums help to
create, Try to adopt a style thal moximizes what eoch medium is best
o doing. For example, graphite pencil smudges, so grodations are
easy 1o do; ercsing grophite pencil is easy oo, Those characseristics
should be seen as opportunities and can be incorporated into the syle
of the skeich

Unlike most of this bock, the skelches in this chopter have o lot of
rendered voive and are not strictly line drowings. They are presented
here not as rendering exercises but os skeiches with perspective

CHAPTER

SKETCHING STYLES AND MEDIUMS

0

drowing ond designthinking woven in. The volue oppiication on
these sketches is there to demonstrate the obility %o explore the design
diraction before commitfing 1o the stronger line work. All of them have
strong perspective drowing skill af the root of their oppeal, without
which no amount of rendering with value o color would impeove them

The specifics of odding value and stepbystep examples of using the
different mediums will be covered in the second book in this series,
How o Render. A complete list of preferred mediums with links fo
where they can be purchased can be found online at:

a PPN R Lok com

P

Discovering greot art supplies is like a frecsure hunt, When you find
supplies you love, buy some extra inventory for the future becouse
when these products are discontinved—os they sometimes are—it
can be a very sod doy indeed
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BALLPOINT PEN

Ballpoint pens are for much more than signing checks and writing
1o do lists. Whan vsed on paper that is no! 100 smooth, like in &
Strathmore sketchbook, or on ony paper with @ somewhat rough
surface 10 it, the ballpoint pen really comes to fife. With o soft encugh
touch it delivers very light lines, Be sure to dab the pen tip on a paper
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towel or old rog ploced next to the sketchbook while thinking obout
the next line you are going fo odd. This good hobit will keep the ink
from bolling up on the end of the pen and dropping big splotches on
o masterpiece in the making,



This technique has been used repeatedly in this book: start with o
light gray Copic marker like 0 CO, NO, or T0, and loosely skeich
the forms. Block out big silhouettes or add guidelines before laying
down the finished line work with o ballpoint pen, Be careful about

COPIC MARKER + BALLPOINT PEN

doing more marker work after having odded the bollpoint pen, as it
will smear eosily ond turn most ballpaint pen lines purple. To render
the object, it's beat to do it an o photocopy o scan and render it on
O compauler
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GRAPHITE PENCIL

Grophite is o wonderfully Rexible medium and it feels 50 plecsont 1o
use, in its familiority. Since it is s0 easy % smeor the grophite while
drowing, use this os on odvantoge ~smudge it with o Webril pad
or a smudging stub and sketch with e value, The human brain is
conditioned to understand volue chonges as form changes, so just

192 . Scom Robectson | Themes Berding | HOW TO DRAW

play with the value changes ond discover forms within the shitting
values. Afer the forms materialize, go in and refine them with line
work. Should o good skekch be created using grophite, be sure 1o
spray it with a bit of Krylon fixative when if's done to keep it from
smearing. Remember that offer it has been sproyed, it will be difficult
1o erase any of it



i you like the feel of drawing with a pencil, but it's not dark encugh,
Wy using o colored pencil. These pencils, the best being the butter.
smooth Polychromos made by Fober-Castell, do not erase easily so
o light touch is required. Uike graphite pencils they con smudge, 0
using the side of the pencil is an easy woy to lay down gradations,
A colored pencil is one of the most flexible drawing tools there is.

.:..
—a
—
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s 4! 0/ /1

sheach by Roy Sorno

COLORED PENCIL

Colored pencils are wax-based, so it's best not 1o use markers over
them becouse the alcohol in the marker ink dissolves the wox ond
clogs the nibs, ruining the expensive markers. Weaderful results can
be achieved with the two if all of the marker wark is first, followed by
the colored pencils.
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PILOT HI-TEC PEN ON NEWSPRINT

The Pilot HATEC is an excellent pen for several reasons. Markers con be
used over the top of it when it is dry, the nibs are steel and do not bend
or degrade the line quality as they get worn out, it comes in a variety
of line weights and colors—ond lastly, it provides a solid, constont line
width, Try using one on paper that (s nice and obsorbent, like newsprint

Scom Robemcn | Thomas Barflng | HOW T0 DRAW

or bond poper with a decent amount of footh [roughness). If the poper is
teo smooth, like vellum or tracing paper, the ink will take 100 lang fo dry,
increasing the likelihood of occidentol smears while skeiching. Be aware
that newsprint is not very archival and fodes quickly, but it feels greot so
sketch ca, The thickest lines of this sketch were done with o felitip pen.



Here are some examples using Copic markers with o block Pilot HE-
TEC pen. There wos olso o touch of Winsor & Newton Permanent
White govache usad to clean up some of the white areas ofter the
sketches were done. These ore more fullvolue sketches than the

COPIC MARKER + PILOT HI-TEC PEN

morker-and-ballpoint-pen exomples on poge 191 becouse odding
morker over this pen will not smear it, so it's 0 good idec to toke

advontoge of the cpportunity
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NON-PHOTO BLUE COLORED PENCIL + MARKER + BRUSH PEN

An animator's classic technique for laying in looss, sketchy guidelines
is 1o use o nonphoto blue colored pencil, then ink the drawing with
block and phatogroph or make o copy of it so thot the non-photo blue
ines disappeor. The examples hare were colorscanned so the blue
poncil guidefines con sl be seen. The order is important: first non
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photo blue pencil sketch, then marker, than ink lines, and then more
marker if the ink pen used will not smear. if the nonphoto blve pencil
sketch is light enough, marker can be odded over the top of it, but
ruining the nibs will 38l be o problem



This versatile pen makes it ible to draw very tick to vary thin lines

in black ink, It has o brush fip like ¢ real pointbrush, ond it can moke

very thin lines If the absolutely lightest touch is used, For
ore a bit heavy-handed, using this pen will force the development of o

hahter touch. I is not ideal for beginners, as it requires proctice to use

PENTEL POCKET BRUSH PEN

skillifully, and since every line is pure block, it is very difficult to explore

before commiting to the line. On the flip side, this pen will

force tho

qht and pre-visvalization of the lines before they are drown

bocouse once they are down on the paper they are there 1o stay
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COPIC MARKER + PEN + GOUACHE

The top twe sketches on this page were done with Copic markers and
Pilot HLTEC pens (0.25 and 0.5), then the silhoveties were cleoned up
with govache. Gouache is ideal for this, os it is opaque and can cover
the loose marker strokes left behind during the early part of skeiching
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Blue, white, and black were used on the upperdeft sketch, and just
block and white on the uppersight, The lower sketch wos done with o
ballpoint pen, and govoche was used 1o wash over the top of it and
odd o quick graphic color occent.



GOUACHE ON ILLUSTRATION BOARD

IFbrushes cnd wet modia are oppecling, and shapes, rother than lines, of the perspective coastructions is shll necessary 1o moke o decent
are easier fo think about, try govache or ocrylic paint, These sketches educoted guess of the perspective of the object, but with no guidelines
were done on Coftonwood Press illustration boord with Winsor & visible i's octually easier 1o hide the loose perspectives thot will most
Newton Jet Black and Permanent White gouvache, Previsvalizing off likely result
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TONED PAPER + MIXED MEDIA

Although this image is highly rendered, ir's still o skeich, mostly
bocouse some of the silhouette is still being held by the line work from
the HITEC pen. It's included here because it's an excellent example of
a toned-poper skesch. Most foned poper sketches use the tone of the
paper as the base middle value of the rendeced surfoces. Working
on toned poper is a very userfriendly experienca bacouse the lines
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are very low contrast compared o seeing them on white paper. This
fower contrast ollows for more exploration before committing 1o the
finished lines, ond since the line work does not show up that easily,
it is @ common technigue to add some value or an opoque govache
background, as thown in this example, to help the object become
more visible



This Imoge wos created using Skeichbook PRO from Autodesk
When working digitally, one of the most enjoyable woys to skeich
is with value. Working this way is quite clean compared to working
with various troditiona! medio together, Working on o tablet, or
evan sketching using ¢ smoriphone opp, can be fun and enjoyable
However, you will nead 1o toke the time 1o learn how lo manipulate

DIGITAL: SKETCHBOOK PRO

the software, just os you've learned to menipulote nondigital medio
Even though this is a Fullvalue sketch, it's shill important %o think about
the techniques coverad in this book. The appeal of any skeich relies on
the quality of the undedying drowing. This type of Rllvolue sketching
will be covered in detail in the next book of the series, How to Render
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GLOSSARY
A

axis, plro! axes: Cne of the isference brees of o syimm of coordinohes

ouxiiory vanishing poink: Tho o koward which scnding paralel e appeo
\o comverge for secondary eleman of on obiec o 0 sceon. tuch Gi o Mg of
a prehed reol

atmaspharic perspective: 4 wchiigque of eedenng depth o dataece 0 panteg
by modkving fw tone ang distectngss o oblect peieived as recedeg hom
the pictae plone, aspeciolly by mducng commash of lght and dork. Alw called
oerial perspective.

B
bounding bax: A box definng #e cuweal dimenson o an object

belt line: A bonzonkal boundory diiding the cpper ond lower pars of a cor body,
spechcnlly fre loa dmctly isdeneal f side wirdows of the cor, the punction of
the vpper greenhouse and the lower bedly sde o shouldes

4

character Bine: An ingocant Inatew line of cwose which reay ba scdphed of
crvated by the mesting of 2 plone on on cbects surdoce. and whith gas o
oy bot delintion and penoncisy of chamcke 1 fa foem

Cone of Vision (COV: The cone of vision Iy tw vikual seglon disployed by o
diowng frast mictes 1 0 peson’s nomol vision witest bis/het periphenal visos

contour linez A lne that cutves owr an cbjects sifoce and 1mveals he lem's
wrface charomistics

convergence: Ax paroiisl ines mcede into he datance, fey oppoor 1> mege of 0
sngle point of 9 peaon's sye vl (050 known ot the horizon el

crown: Curving cutword. Cowh = an phiecfs 8ady panel s compoond ouvakee
- uwoly convex: in one plaoe If would sinply be "turvatire

cut linez The necessaty ceamance Gap between two adiocers body posels, sch
a1 betwese o doot and the ude body of o whele

]
draw through: To diow fvough o safoce o3 Il fat wrlace has an invistle vin
sesuling = diowegs semlor 0 witehames seen in 30 medeling progam.

degroe [of ellipse}: The |reolught angle ot which the plane, definod by o crcle
n penpecive. 3 viewed

E
elevation view: 4 1de view o 0 suciue o ofer mou

ollipsa: o circle in perspectin

F
fillet: An coditve volume, vsvally wih the crosssecson of o ciicle. ther blands two
maching vokamen ogeTer

G

greenhouse: Tha gmachoue for grarshousel of o cor comprites fa windshield,
soor and side wind) the plion sep 9 fem [desgnated Ao, Bpfor
ond 10 on, voring kom the car's hont], ond the cof's ool
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ground plane: The theomica! borumnisl plone mcadeg bom the pctaw plone ©
the hodzon lee,

H
hoppy occident: VWhan somehing womspeciody good comes bom wier would
ctherwise be consideed a mishog.

horizon Bne: A hotizontal lne ocroes @ picisre ¥ placement disfines Be viewers
oo lovel

J
founcet T mave jolinghy ot roughly up and dows: 1 bounce

L

lens distortion: The apparere sffect i hat &f an moge which haa been mapped
oround 4 sphern [of boved Fubreye leman, whch iches hamispharicol views, utfize
this typa of diskarson o o way o map an inlintely wide cbiac! plire ks o fein
IMoge ares

Ko of sight: A wralght lee wmnding hom B fovea centalis of e ey 1o on
ohinct on which the eye s focesnd

line weight: Tra thicknus of o doer line

linear perspective: A ~crtennteal sstem o e g thimed |
abject ond Apace on a twodmenional sudoce by means of imenecting Ines thot
ot duwn werscally ond horzamealy and that odone bom ore point [ore point
penpecivel. wo poiess IMapont perspoctivel. of several pont on o borzon fine
03 peennd by 0 viewer imageed in on orbaardy haed position

M
minor axis: The line $ot divides an eftigne in holt soon ity nanow Srension. The
mincr aais & chwoys perpeadouinr 1o the wtoce oo which #e wlige Loy

MODO: i1
hamtiogy com

=]
occhusion: Cre surloce hiding anciher surfoce bom view,

orthogrophic view: A sngle vew of on cbiect oo 0 dowing witace wih ro
porspech comvergence, Abo coled draft view,

ol 4 ads.
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mode by Lusokagy. b/ Svww

overday: A sheet of anparort paper placed over o photogroph o ofher otwork
{or moking revisions.

P
porspectives A technigee of depicting volumes and spanal rlosombips on o
flat suroce.

penpactive grid: A netwod of lines diown 10 leprsent S peapectve of o
sysemasc networdk of lines on # ground or on XY planes.

picture plone: The plang of o diowing faf is 0 he exmeme oreground of @
ok, it coessanyive with bt not the some a1 the material surface of the work, s
o pont of visuc! contacs between e viewet ond he pictse.

point of view (POV]: A posisen from which someane or something iz ctiserved.



R

reference poink: A mark sl ot @ spechc ocation in o duwing o ai 15 petmi
Qocuoie penipective dowing,

rocker: Body poraling belfow the pasenger componment of o vehicle

H

vection Bines: Poolel lews that curve ove an cbjects srdace » o verfcol o
horizomal moneer for both] ond roves! the dem’s sudoce chomckracy, Secson
Enes om simir 15 wie froming used in 30 desgn

stolion point: A sctionary point fram which a vewet Is reloted 1o the abject/Higere
baing drawn. It may be very high or very low.

Hghebird seyr vew. low = worm'veys view

SkekhUp: 30 modelng ond rendering sobwore,
Yo / Sweww sheschup com

T
thumbnail sketch: A smoll, quick concive. descrpive ek

tooth: The roughnens of o paper's wiface

tumblehome: Tho comvex, Imward curvatim of the de of o car ahove the bek line

comero lonses | 15119 141 167163 171 186187
cone of vision 23 74 27 48
construction plane 4852 VB 134 149 148
contour line 70 100, 102103

cross sections 4043 8591 0400

drow through 15 15 B6G1 9450

ellipse (anatomy) 1819 72

ellipse [drowing| &1 73

ground plane 212/

horizon line 2127 4263 120121

line of sight 2225 27

line weight 9. 59 6041 6470, 79 100101, 114 185

minor axis |8 19 73 166067

u
wnderlay: An image o drawing, chen & o perspecive grid, loid underment o
prece of poper 1o be the foundation for the overay drawieg

v
vonishing point: o point towad which ecedimg porlel nes appear to commge

vignate: Lines o wolus har ate dhown wih s contras? 15 give e Iaion of deps

w
whoel base: Tro daance between e cormipains of he front ond rear wheel

whoel well: A roces i the body of o vehick 1o coves the wheels and tirens that mu
be lorge ercugh 1o occomoadate the ful ronge of e moton on the suspeason

X

X plone: The plane #et X saction are drown upon = usealy houge of 1 the froet
ol mot view o o1 object

Y

Y plone: The plane #or Y sections are drown upon—usually hought of o the side
wiews of an cbject

z

2 plone: The plore that 2 sectiont me down upon —usualy hought of a e o
and borom views of on object

INDEX
orthographic view 30, 5284
overloy 151 185
perspoctive grid 4543 85 133 141 180
picture plone 77 43
section drawing 3109 146151 182187
stotion point 22 24 27 48 49

thumbnoail sketching 53, 112114 122 130132 144145 158 164
168, 191-162, 105, 197

vonishing point 24 40 54 02 74 108
vignette 101 112113

Visuel Ray Method 74

working sketch 5283 140 185

X-Y-Z coordinate system |5 &/
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A great FREE educotional resource is Scott's YouTube channel,

hitp:/ /wwew.youtube.com/user/ scottrobertsondesign

Find plenty of educational tutorials related 1o drawing, rendering and
design. New videos are posted almost every Friday,

©

Eoges 1o start rendering reflective surfoces? Awesome! Scott offers o
Slesson online coursa through www.schoolism.com. There are aver
18 howrs of recorded lactures and demos on the subject. In adddion
loyered PSO Files, PSD brushes, and reforence imogery are ol
avoiloble for download, along with one chapter from his next book
How to Render.



SCOTT ROBERTSON WORKSHOPS, USA
Asend o workshop at Scott's studio in Los Angeles to learn even more
1 S[O II RO BE R ISO N b ) and network w-|hi~!5‘cr like-minded creative ;:;.-:wplc ot his cool sudiol
EPCOMING WORESNIPS Check out the SRW website and [oin the mailing list ot
\A’O R I( S H O PS fefhenirs 5 / www.s(omobensonwo:kshops.com
: Q

» V-

- v

SCOTT ROBERTSON WORKSHOPS, ASIA

*ANITIPE
STUDWOS

I you're in Taiwan or China, wotch for this event with Scott and great
guest speckers, giving workshops in o variety of locotions. The best
way o stoy in touch and upfo-date is through the SRW.Asic website
hitp:/ /sew-asio.com.
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VIDEO LINKS LIST

To view all of the aducational videos marked by the play button in this
book, just type in the URL listed below or scon the QR Code 10 the right
Enter tha possword, h draw, when p ted

{8

Be sure 1o check back from fime %o time for updotes|

http:/ /scottrobertsonworkshops.com/h2dr/linklist

2060 ——————— Scom Roberhion | Thomas Becfing | HOW T0 DRAW




ABOUT THE AUTHORS

Scott Robertson
Former Chair of Entertainment Design: Art Conter College of Design
Designer / Author / Educator / Co-Producer

With over 18 ysors of experience ssaching and creating curticulum on how 1o design, drow,
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