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Preface 

For instructor resources, 
point your web browser to: 
http://www.wiley.com/products/ 
subject/ architecture/ archdesig n/ 
cooper /i ndex.htm I 

Recently I heard a story from an alumnus of 
Carnegie Mellon Universi ty abou t the great 
Beaux Arts architect and designer of the origi
nal Carnegie Tech campus, Henry Hornbostel. 
Hornbostel had also served as the first Dean of 
Carnegie Tech 's College of Fine Arts. 

It seems he had been brought into a design 
competition fo r a majo r publi c commission 
at the end of the process because the jury 
was dissatisfied by the entran ts' submissions. 
The jurors were hoping they might get some 
inspiring ideas from Hornbostel, and so they 
invited him to inspect the site from an over
looking hi ll. Hornbostel had huge hands. And 
so when they asked him what he might pro
pose, he simply wh ipped out his left hand, 
took a pen in his right, and there on his tablet
sized hand proceeded to d raw a perspective 
rendering of what he might do. The amazed 
jury nearly awarded him the commission 
right there on the spot. 

It has been almost ten years since I wrote the 
second edition o f Drawing and Perceiving, and 
I have come to believe that what is most im
portant for students in design fields is exactly 
the sort of drawing that Hornbostel demon
strated on that hi ll long ago: drawing that is 
second nature; drawing that is quick; drawing 
that can win the commission; drawing that 

comes right out of the finger tips, straight 
from a knowledge of the rea l physical world. 
And that sort of freehand drawing is all the 
more important in the computer age, now 
that most of the work of perspective construc
tion is no longer necessary. So the question 
is: how to get this ability? 

It doesn't happen overn ight. Courses that em
phasize expression at the expense of observa
tion miss the point. And i t doesn't come from 
drawing that emphasizes appearance over 
three-d imensional understanding. Hornbostel 
could draw convincingly from that hilltop be
cause he understood the three-dimensional 
implications of the marks he set down. His was 
not a painterly understanding. It was informed 
by years of building and years of drawing what 
he bui lt. 

I believe drawing ability comes from three 
sources. It arises in the hand- almost as an 
athleti c issue, the hand must move well.lt aris
es in the intellect- the structure o f the world 
must be understood.And it arises in concep
tion-ultimately,drawing must impart order to 
what is drawn.! have tried in this third edition 
to address these three aspects: the first chapter 
addressing the body, the second the mind, and 
the third the spirit. 

v ii 
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INTRODUCTION 

On three occasions early in his career, archi
tect Louis I. Kahn took an extensive sketching 
trip in the north coastal region of Italy Today, 
with the knowledge of his subsequent career 
in mind, it seems unmistakable that the bold 
and simple sense of mass and volume that so 
characterized his later work was first prac
ticed here in these simple paste l and wash 
studies of castles and rock formations.1 

Whenever his practice takes him to new 
ci ties for extended periods of time, Pittsburgh
based architect/urban designer Ray Gindroz 
always brings along a sketchbook, which he 
fills w ith con tour drawings of urban spaces of 
every size and shape, ranging from intimate 
courtyards to grand piazzas. Most recently, he 
was in Paris and St. Petersburg. The role these 
sketches play in his practice is of course indi
rect. He is not, after all, intending to rebuild St. 
Petersburg of the Romanovs or fin de siecle 
Paris in today's world. Nevertheless, these 
sketches play an important role. His annota
tions to the drawings indicate as much. These 
notes point out how the architecture in each 
scene articulates such concepts as levels of 
privacy, way-finding, intimacy, grandeur, and 
others, important concerns for an urban de
si gner of any age. With his sketches, Ray seems 
to be creating a se lf-renewable primer of sorts 
on the ways and means of urban design. 

The young German architect Thomas 
Spiegelhalter acknowledges a course he took 
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Figure 1.1 Louis Isidore Kahn (American, 1901 - 74) Towers, San 
Gimignano, 1929. Watercolor and red pencil on paper. Williams 
College Museum of Art. Museum purchase with funds provid 
ed by an anonymous donor and w ith the J.W. Field Fund, John 
B. Turner '24 Memorial Fund, Joseph 0. Eaton Fund, Karl E. 
Weston Memorial Fund, Bentley W. Warren Fund 94·14. 

in classical anatomy, with its emphasis on the 
unified structure of the skeleton and muscle 
groups, as one of the key experiences in the 
way he now thinks about the structure of 
bui ldings. Le Corbusier based his modular 
system on the measure of the human body 

Using the natural and man-made world as 
a source for the inspiration and order of de-

Figure 1.2 Louis I. Kahn, Alfred Newton Richards Medical 
Research Build ing, University of Pennsylvan ia, Philadelph ia, PA, 
1957-61 , Louis I. Kahn Collection, University of Pennsylvania 
and the Pennsylvania Historica l and Museum Commission. 

sign is nothing new. The sketchbooks of 
Leonardo da Vinci alternate so seamlessly be
tween drawings of rea l objects and proposals 
for visionary constructions that the conclu
si on that one was exercise for the other is in
escapable. 

This book prepares students of architec
ture and design for the kind of drawing de-



Figure 1.3 Raymond Gindroz, Urban Design Associates. 

scribed above. The subject is life-drawing. 
The re lationsh ip of this subject to the actual 
practi ce of an architect or d esigner is implic
i t, though indirect. This book is not about 
drawing media, though several are practiced, 
and I expect students will gain considerable 
skill in these media in doing the exercises in 
this book. This is not a book about what is 

called "design drawing," though I anticipate 
that young designers and architects using this 
book will also (as they should) use the tech
ni ques it presents for their developmental 
and presentational sketches. Underlying this 
book is an assumption, true I believe through
out the ages: that through closer observation 
and understanding of the real physical world , 

Figure 1.4 Le Corbusier, Le Modular. 

designers come to a closer understanding of 
the elements of design. 

1 The Travel Sketches of Lou is I. Kahn (Pennsylvania 
Academy of the Fine Arts, Philadelphia, 1978) . 
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A PROSCRIPTIVE APPROACH BASED 
ON PERCEPTUAL THEORY 

My approach to the subjec t of life-d rawing 
owes much to the context o f Carnegie 
Mellon's School of Architecture, where I 
teach , and the diversity and number o f my 
students. Many, usually more than a third, 
have never had a prior course in freehand 
drawing. Others, l ikewise around a third , ar
rive with a rich background of museum and 
high school courses in studio art. Up to one
tenth o f my students come from other disci
plines, and my classes are large. With two or 
three teaching assistants (TAs), I rou tinely 
teach studio draw ing to 90 first-year and 70 
second-year students. 

In effect, I've had to be two teachers at 
once and, owing to the class size, very clear 
about mechanics. For the beginners my ap
proach has been qu ite proscriptive. I use a 
format of short exerc ises with delimited ob
ject ives and drawing materials. Simul tan
eously, for the more advanced students, and 
with a view toward a l ifetime in practice, I 
present these exercises within a framework of 
perceptual theory. 

Each o f the book 's three chapters pre
sents li fe-d rawing w ith a specifi c theory o f 
perception in mind , and each chapter 's exer
cises presume (and i llustrate wi th drawings 
by the students) the understanding of v ision 
that is speci fic to each theory. Taken alone, 
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any o f these approaches would be insuffi
cient for understanding drawing, but I take 
them on one at a time fo r these reasons: 1) 
They sharpen focus and simpli fy the task o f 
learning to draw. However simplistic each 
background theory might be, having to th ink 
about only one premise and implici t objec
tive at a time makes progress easier; 2) when 
drawings have a speci fi c and understandable 
premise, critic ism of the work is more objec
tive and therefore more helpful. 

Chapter 1: Engaging the Visual World 
The first chapter focuses on interaction with 
the environment as the key issue for drawing. 
It asserts that draw~ng is above all an active, 
kinesthetic, and tactile process. The hand 
moves. Marks are made on the paper. The 
focus is more on the act itself -making 
marks and interacting w ith what is drawn 
and less on what the viewer brings to the 
process or on the nature of what is drawn. 

I relate this point of view to the transac
tionalist v iew of perception,2 but 1 credit 
drawing teacher Kimon Nicholaides for this 
understanding. Initially, w ith the figure and 
then with bui ld ings, 1 have adapted most of 
the exercises of Chapter 1 from his superb 
text, The Natural Way to Draw. 3 

I find Nicholaides' understanding of draw
ing absolutely appropriate for the task that ar
chitects and designers ultimately confront. 
Architects and designers must create objects 

that do not yet exist. They make things. 
Appropriate to the task of making things, 
Nicholaides conce ived of drawings as physi
cal analogues for what is being represented. 
To go a step further, he considered draw ing it
sel f to be an act of making. He bel ieved that 
p ictures should not be mere imitations of 
what is represented , but real in themselves. 

Chapter 2: The Appearance of the 
Visual World 

The second chapter shifts away from consid
eration of the act of drawing and focuses on 
the nature of what is being drawn: the three
d imensional world. It is based on the early 
work of the perceptual psycho logist James J. 
Gibson, the originator of the so-cal led ecolog

ical view o f perception . Because it is central 
to his understanding that sensation is already 
ordered in itself, Gibson's work is particularly 
useful for architects and designers who, as a 
matter of course, must assum e the prospect 
of a general order. The exercises of Chapter 2 
have an analytical character. They are aimed 
at bui lding knowledge o f the order of the vi
sual world as it exists and understand ing of 
drawing as a reasoned response to that order. 
Subjects covered in this section are surface 
tex ture, bui lt on Gibson's understandings of 
textural gradient, and freehand perspective, 
built on his understand ing of depth cues. 



Chapter 3: When Order is Made 
The third chapter considers what the artist 
brings to the process. In a reverse of Chapter 
2, here order originates in the conceptions 
the artist might apply to the task. Drawing is 
understood as a process of projecting order 
into the world. As an example, in this chapter 
the environment is made to be seen in accor
dance with the laws of perspective-even 
when perspective may not seem to apply at 
all. Perspective drawing and the representa
tion of light and color form the topics of this 
chapter, and both are approached from this 
proactive stance. 

Appendices 
The Appendices form a reference on tradi
tional methods of projection. Appendix A 
prese nts the "magic" and "office" methods of 
perspective. Appendices B and C cover shade 
and shadow construction in isometric and or
thographic projection. Each of these subjects 
is presented with a format of blank and com
pleted constructions. 

In Toto 
With the sum of these three very distinct ap
proaches to drawing, a student gains a com
plete picture of how to draw the man-made 
and natural world. Whatever the subject or in
tention , one ultimately proceeds with various 
proportions of these three approaches in the 
mix- the first chapter having been directed 

at the body, the second at the mind, and the 
third at the spirit. In that it addreses all three, 
it is my hope that Drawing and Perceiving may 
se rve as that one book on the subject of life
drawing for architects and designers if they 
have only one book to buy 

2 A view of perception that emphasizes the role of in
teraction with the environment as a basis for percep
tion. Leading proponents of this point of view are 
Adelbert Ames and John Dewey 

3 Kimon Nicholaid es, The Natural Way to Draw 
( Boston: Houghton Miffl in, 1941 ). 
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Engaging the Visual World 
A foundation based on the teaching 

of Kimon Nicolaides 



TOUCHING AND MOVING 
PROVIDE THE FOUNDATION 

Suspicions about vision 
It is an adage o f hunting that "a bird in the 
hand is worth two in the bush."While this say
ing is directed at the uncertainties of marks
manship, it also hin ts at the limitations o f vi
sion unaided by the affirming sense of touch. 
Likewise, when in some blissful moment, we 
are wont to say,"Touch me; prove I'm not still 
dreaming;' we do so in recognition that it is 
through the sense of touch that we com e clos
est to veri fying the realness of things and 
events. Suspicions about vision originate in 
the fact that, despite its obvious usefulness, vi
sion is less essential than the sense of touch. 
Imagine a world without sight, and we are im
pressed by the prospect of the difficu lty of 
daily li fe. Imagine a world without touch, and 
we must wonder i f l i fe would be demonstra
ble or even possible. 

What is so useful about vision is that it 
provides in formation at a d istance. After 
some life experience, the unfolding image of 
an approaching car o ffers sufficient warning 
in itself, warning that is su ffi cient without the 
confirming crunch that would result from re
maining in the middle of the road. Visi on al
lows for a certain useful detachment from 
li fe, at more than arm's length and out of 
harm's way. But it is precisely for this capacity 
that we must cons ider vision as a kind o f sur-
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rogate sense, one step removed from the 
"nitty-gritty" of real life. 

The fact that vision alone provides a 
somewhat detached sense of reality was 
made obvious by the televised reporting o f 
the 1991 war in the Persian Gulf and more re
cently in Serbia. I refer here to those chilling 
(and riveting) videos that tracked "smart 
bombs" to thei r targets. So complete was our 
detachment that, as we watched, we also lost 
any sense of the human beings there at the 
target and the pain and suffering inflicted 
upon them. The all-too-droll vo ice-over com
mentary of the newscasters sai d as much. 
From the comfort of the living room , our per
ception remained confined to the v isible, out 
o f touch and free of pain. 

If only because it is so easily deceived, 
there is ample cause to distrust the primacy 
of vision. Camouflage in warfare, trompe 
l'oeil in painting, and cinematic special ef
fects are all examples of the relative ease with 
which the eye can be fooled. 

Some perceptual psychologists, in partic
ular the transactionalists, 1 bel ieve that touch 
and movement play key supportive roles for 
vision. They believe that all perception, most 
particularly visi<:?n, is learned through a 
process of interaction ( transaction) w ith the 
environment. In their view the baby learns to 
see by veri fying the visual field th rough much 
ki cking, grasping, and crawl ing about; a base
bal l player learns to see and hit a curve ball 

by much swinging (and missing); and a d raw
ing student learns to see the world in per
spective fi rst by making lines converge to 
common vanish ing points. 

Vision Insufficient for Drawing 
If vision by itself is insufficient for the percep
tions of daily l ife, is it equally suspect as a 
foundation for learning to draw? My own 
doubts about its role originated years ago in a 
review I was conducting of the early results of 
the course featured in this book. After three 
years of teaching drawing to students o f ar
chitecture, I felt I had seen a broad enough 
sample of their subsequent work to be able to 
judge the overall direction of the course. The 
results had been mixed. Many of my former 
students had been able to use their drawing 
abili ty as a d esign too l in subsequent stud ios. 
But others, including some who during my 
drawing course had seemed to draw well, 
had experienced di fficulty in transferring 
these abi li ties. Their drawings showed prob
lems across the full range of the design 
process, and their early generational draw
ings were particularly weak. 

By chance, at the time of my review, I was 
reading a book about drawing, The Natural 
Way to Draw, by Kimon Nicholaides.2 Read ing 
his book gave me a sudden insight into my 
students' p roblems. Earlier, I had observed 
that the drawings of those who had subse
quent difficulty had lacked a quality evident 



in the drawings of those who had not: their 
drawings seemed inactive and purely visual. 
Those of their more successful co lleagues, 
though often less ski llfu l, seemed gestural, 
rough, and tactile by comparison. It occurred 
to me that a focus on the purely visual as
pects of drawing, at the expense of a kines
thetic and tactile foundat ion, might con
tribute to a subsequent inabi lity to use 
drawing effectively as a design tool. 

Much of what Nicholaides wrote in intro
ducing his exe rcises seemed to indicate a 
distrust of vision. I even got the impression 
that he considered vision unaided by the 
sense of touch to be almost voyeuristic in its 
detachment. 

Suitability for Architects and Designers 
Nicho laides' exercises require intense physi
cal involvement with subjects. Usua lly, he 
frames the act of drawing in a way that is 
analogous to touching. When students draw 
contours, for example, they begin by imagin
ing that their pencil is actually touching the 
surface of the figure. When they model sur
faces, they begin by imagining that their char
coal is actually manipulating that surface. 

For its relationship to design, the mass 
exercise is particularly interesting (see 
pg. 36). Before modeling the surface of the 
figure, Nicholaides asks students first to build 
the figure's mass. To do this, they have to 
think of the charcoal as equivalent to a real 

material. They start at the core of the figure 
and bui ld out, mark upon mark about that 
core until they reach the outer surface. Then 
after having, in effect, already built the figure, 
they model its surface. In the end , these draw
ings acqu ire a heavy character that has little 
visual equivale nce to the appearance of the 
person they represent. They do not in fact 
look like these people at all. But they are 
made like them, and this attribute points to 
the reason why Nicho laides' exercises are so 
well suited to the task that architects and de
signers face. 

Architects and designers must design 
something that does not yet exist. Whereas 
the work of a painter might leg itimately re
main focused on the reception and interpre
tation of sensation from the visual world, 3 

that of the architect and designer must be di
rected squarely at the task of constructing 
something that does not yet exist. 

Consistent with th is aim, this exercise 
(and , to a less obvious degree, the o thers as 
well) presents the act of drawing as an act of 
making a thing, rather than just viewing that 
thing. And as Nicholaides sets it up, making 
precedes viewing. Before we can model a fig
ure, we have to first make it exist on the page. 
For the architect or designer faced with the 
task of designing something that does not yet 
exist, no other approach makes sense. If 
trained to draw only that which is already vis
ible, how could they begin to draw when 

nothing is yet there to draw? What first marks 
could they make? 

The next fall after my review, I adapted 
many of Nicholaides' exercises fo r my 
course, and I have used them ever since as its 
foundation. I have found it is a good strategy 
to introduce the exercises , as Nichola ides 
did, using the fi gure. Figure-drawi ng sessions 
have a matchless intensity and focus that 
makes for a good beginning. Then we apply 
each exercise to architectura l subjects. Like 
the figure-drawing exercises of Nicholai des 
that precede them, these exercises build a r
chitectural drawing on a firm fo undation. 
When we draw, we do not just imitate an ob
ject's appearance. On the page before us, we 
consider each drawing to be rea l in itse lf. 
That is Nicholaides great gift. 

1 Principal advocates of this position are Adelbert 
Ames and John Dewey. 

2 Kimon Nicholaides, The Natural Way to Draw 
(Boston: Houghton Mifflin, 1941). 

3 Impression ism would be an example. 
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Figure 1.1 Nichola ides' interest originated with contour 
maps. 

NICHOLAIDES AND CONTOUR 

Movement Is the Basis of Contour 
Nicholaides' interest in contour as a funda
mental issue for drawing grew out of his work 
with the Camouflage Corps in the mi litary ser
vice in France during World War I. As part of 
his job, he had to study contour maps, and he 
grew fascinated with the rich and readable 
sense o f the landscape encoded in this ab
strac tion. Later he incorporated the issue into 
his teaching at the Art Students' League in 
New York. Indeed , contour became so central 
to his conception of drawing that it was the 
subject w ith which he opened his book, The 
Natural Way to Draw. 
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Figure 1.2 The roadway's twisting contour sharpened my friends' perception of the altitude and drop-off. 

For me, the subject of contour has always 
been linked with the experience of moving 
across the landscape. Last summer, some 
friends o f m,ine told m e about a drive they 
took over the Furka Pass in Switzerland. It is a 
torturous sequence o f switch-backs and steep 
grades. Just as they got over the summit to 

begin their descent , and upon seeing the 
view before them, everyone in the car sud
denly stopped talking. Snaking down the 
slope and shining in the sun light, the road 
dropped down into the valley-with no 
guardrail. Without that rail , the twisting con
tour down the slope so sharpened their sense 



Figure 1.3 For an observer on shore, t he contours alone are sufficient for understanding. (based on Canoe on the Rapids by 
Winslow Homer). 

of the alti tude and sheer drop-off that what 
had been a nice summer's drive became a 
white-knuckle descent. 

Notwithstanding my friends' fears, I offer 
the following quali fication: Ultimately, the only 
real basis for establishing the form of a surface 
is actually moving on that surface. How does a 

skater really find out if the ice on a pond is 
smooth? - by skating on it. How d id 
Magellan's c rew finally establish that the 
Earth is round? - by sail ing around it. The 
proof is in the moving. 

We establ ish even the most subtle quali
ties of surfaces by moving across them. To 

check the fineness of silk garments, we run 
our fingers over them. In the end, it is actual 
movement-and movement alone - that de
l ivers the verification. 

Knowing Contours from Afar 
However, though real physical movement 
does underlie our understanding, once we 've 
learned to interpret them, visual con tours do 
provide sufficient information about surfaces 
without our ever having to actually touch 
them or cross them. In effect, they offer the 
experie nce of movement, but from afar. That 
is vision's great gift. 

For someone on shore observing a boat 
on a smooth lake or a canoe on whitewater 
rapids, the contours o f each scene are suffi
cient in themselves for understanding. The 
gentle waves and unbroken reflection of the 
rowboat in the fi rst instance and the turbu
lent water and canoe all akimbo in the sec
ond i nstance provide enough informational
ready. We don't need to get in the boat and 
paddle or get wet to know the character of 
each experience. 

And so it was with my friends on the 
Furka Pass. They could "feel" the steepness 
from the visual contours of the road alone. 
They felt fear from the top o f the pass, even 
before they began their descent. 

Engaging the Visual World 11 



Figure 1.4 S. Maria del Fiore, Florence (Photo: Howard 
Saalman). 

Knowing Surface from Afar 
The material properties of surfaces offer a 
similar kind of information: touch and move
ment from afar. This is particularly the case 
w ith objects that have a good deal of surface 
texture. Years ago, I spent six months livi ng in 
Tuscany, and in nearly every town o f the 
province I found churches striped with al ter
nating courses of black and white marble. 
One reason for the st ripes is to signify use. In 
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Figure 1.5 Side chapels, Orvieto. 

Tuscany, only rel igious bui ldings have stripes; 
secular bui ldings have none. But J was also 
struck by the extent to which these stripes 
seemed to articulate form. All these churches 
have very readable forms. Th is is the case 
whether we are considering whole structures, 
such as Brunel leschi's oc tagonal cupola in 
Florence, building parts such as the apsidal 
side chapels at Orvieto, or details such as the 
composite co lumns at Siena. The stripes 

Figure 1.6 Composite columns, Siena (Photo: Howard 
Saalman). 

make these forms graphically apparent. 
The same is true o f more mundane ob

jects as well, whether natural or artificial. We 
perceive the shape of the neck of the wart 
hog in Figure 1. 7 on the basis of the curving 
pattern of creases on its skin; similarly, we per
ceive the rou ndness of the basket in Figure 
1.8 on the basis of its pattern of woven reeds. 
Though touching these objects would surely 
enrich our understanding, we do not ab-



Figure 1.7 Neck of a warthog (Photo: Raymond Mal l). 

solutely need to touch them to know that 
they are round. The eye learns to follow the 
paths the hand once travelled. 

Sometimes, objects lack sufficient con
tour or surface texture to be easi ly perceived . 
In such instances, we sometimes augment or 
exaggerate their material properties to make 
their form more apparent. This practice, evi
dent in the striped churches of Tuscany, lies at 
the heart of decoration. Chrome stripes on a 

Figure 1.8 Basket made of reeds. 

1950s car and fishnet stockings on a Las Vegas 
showgirl are each in the ir own way intended 
to add contour to surfaces. 

Figure 1.10 A 1953 Buick Skylark (Photo: Sarah Cooper). 

Figure 1.9 Legs with f ishnet stockings (Photo: R. Mall) . 
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Surface Contour and Building Elevations 
Knowledge of material contours becomes a 
key issue for the design of bu ilding elevations. 
In the example of Enric Miralles' cemetery in 
Ingualada, Spain, the precast concrete shelves 
that line the ascending walkway articulate the 
walkway's rise by providing contours that also 
step up. 

But articulation of shape and surface 
form are not the only issues that arise with 
contour. The orientation of occupants, indeed 
their sense of stability, can be at stake. Frank 
Gehry's fabulous Guggenheim Museum in 
Bilbao, Spain, is a good instance to point to. 
The environment visitors walk through is 
complex. The forms are not rectangular. The 
shapes are not familiar. A queasy, ill-at-ease 
sensation could easily have been the resu lt 
had Gehry not carefully kept the horizontal 
material contours plainly visib le so that a 
readable sense of the forms of the surfaces is 
evident. 

The Contour Exercises 
Through their instructions, the exercises that 
follow will retrace the line of thought present
ed so far. In the spirit of verifying the visual 
field kinesthetically at the outset, they will 
begin with touch and moveme nt and only 
then will turn to vision alone. To deepen your 
understanding of the primacy of real physical 
movement as the basis for vision, every effort 
will be made to heighten your awareness of 
movement while you draw. I will ask that you 
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Figure 1.11 Cemetery, En ric Miralles, lgualada, Spain (Photo: Bruce Lindsey). 

be attentive to the motion of your hand and 
eyes while you draw. I will ask that you move 
slowly and deliberate ly at the start. Later, I 
w ill ask you to consciously vary your speed. 
We will use the act of drawing-the act of 
looking at a scene and making marks in imi-

tation of that scene - as the point of depar
ture for your understanding. In the end , by im
itating the contou rs of bu ildings, you will 
come to understand how the the material 
facts of the built world around us can mani
fest themselves to us throug h contours and, 



Figure 1.12a Guggenheim Museum, Bilbao, Spain. Frank 
Gehry (Photo: Bruce Lindsey). 

thus, through vision alone- how "seeing can 
be believing." 

Comparisons between drawing and sport 
are often helpful. Some o f you have learned 
to perform amazing athleti c feats quite well. 
You have learned to hit baseballs and tennis 

Figure 1.12b Guggenheim Museum, Bilbao, Spain. Frank 
Gehry (Photo: Bruce Lindsey) . 

balls, and sink jump-shots. Your abilities have 
been built on a kinestheti c foundation of 
touching and moving in addition to looking. 
And you have routinely had to practice these 
athletic skills over and over and over again to 
get them right. You became good at them 

Figure 1.13 You get good at sports when your touch and 
vision are in sync. 

only when your touch and movement and vi
sion were all in sync w ith each other. Your 
abil ity to draw should have a foundation that 
is no less firm. 
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CONTOUR 1 

Follow your eyes, and don't peek. 

Felt-tipped pen, bond paper 

With the intention of introducing touch and 
movement as the basis for drawing, the first 
two exercises ask you to draw without look
ing at the drawing while you're doing it. 

Begin by looking at some point along the 
contour of the model and, at the same time, 
imagine that your pen on the page is actually 
touching that same point on the model. Let 
your eyes move slowly along the contour of 
the model. Then, without looking at your 
drawing, and in one con tinuous line, let your 
pen follow the movement of your eyes as they 
follow the contour over and across the sur
face of the model. Draw very deliberately and 
very slowly. Resist the temptation of looking 
at the page. Keep the conviction that your 
pen is in fact touching the model. 

Consciously fol low contours across the 
form as well as along it. Be inventive. Follow 
contours such as edges of shadows and 
creases in the sk in, in short anything that will 
take you away from the outside edge.4 

4 Adapted from "Contour;' in Kim on Nicholaides, The 
Natural Way to Draw, pp. 9-14. 

16 Chapter One 

Figure 1.14 Cynthia Sandling Macshane. 

Comments: A spirit of pure joy in movement 

should compel these drawings. Don't expect them 

to result in a likeness. When you're done and final

ly do look at them, laugh about the distortions! 



Figure 1.15 Jo Frost. 

CONTOUR2 
Draw an interior and, again, don't peek. 

Felt-tipped pen, bond paper 

Find an interior space with a set of interesting 
contours. The space should have overlapping 
elements such as furniture, columns, beams, 
arches, and ceiling lights. Church interiors are 
usually a good choice. 

Look at some point along the surface con
tours of this space and , at the same time, imag
ine that your pen on the page is actually touch
ing that point at which you are looking. 

Still without looking at your drawing, let 
your eyes move slowly along the contour. Still 
in one continuous line, let your pen follow the 
movement of your eyes as they follow the con
tour around the space. 

Do let your eye and hand jump from fore
ground to background elements. Draw deliber
ately and very slowly. Resist the temptation to 
look at the page. Keep the conviction that your 
pen is actually touching the surface of the 
space.5 

Comments: When you don't allow yourself to look 

at the drawing in progress (and even when you 

do), contour drawing is an incremental process. By 

not looking, you remove the governance of vision 

over holistic issues of shape and proportion, and a 

more playful line results. Welcome this prospect 

and retain it. 
f compare the mood of contour drawing to a 

relaxed summer drive through the countryside 

when you have no exact destination and no ap

pointments to keep. You turn off main roads. You 

follow small fanes. Whimsy and spontaneity guide 

you. Similar moods should guide your line-work in 

this and subsequent exercises. 

5 Ibid. 
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CONTOUR3 
Now and then glance at the page. 

Felt -tipped pen, bond paper 

Draw the contour of the model as you did in 
exercise 1, but this time allow yourself an oc
casional glance at the drawing. Maintain the 
sense that your pen is touching the surface of 
the model as it moves along the contour of 
the model. 

In this exercise, vary the pace at which 
you move on the page. Areas with more de
tail or more interesti ng shapes should cause 
your eyes to linger. Other areas will let you 
speed quickly over them. Your line-work 
should reflect these distinctions. 

After you have completed several draw
ings, add a spatia l dimension to your work by 
including objects in the foreground or back
ground. You might draw one of your col
leagues across the room or an arch itectural 
element. Note the differences among project
ed sizes: the greater area occupied by objects 
in the foreground and the smaller area of 
those in the background. Note how much 
richer your sense of depth becomes when a 
foreground is articu lated by near objects. 6 

Figure 1.1 6 Jonathan Kline. 

Comments: Having the model wear some articfes 

of clothing helps to vary the pace of lines. Clothing 

also makes cross-contours on the model some

what easier to find. The armlet the model is wear

ing in Figure 7. 7 6 is one such instance. The spatial 
6 /bid. dimension that immediately arises when both 

18 Chapter One 

Figure 1.17 Jonathan Kline. 

foreground and background are included can be 

startling. Your picture suddenly seems like a view! 



I 
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Figure 1 .18 Erin Nunes. 

CONTOUR4 
Vary the width of the line. 

A chewed-off stick, india ink, bond paper 

Figure 1.19 Brent Capron. 

At this po int we start to vary the tools. Find an 
ol d stick of wood. It can be about 6 inches 
long and maybe a quarter-inch in diameter. 
Cut o ff the end so that a quill-like edge some
what like that of a calligraphy pen is the 
result. 

Dip your stick into the India ink and draw 
the contour of the model as you did in exer
cise 1, but this time active ly vary the width of 
the line. Roll the stick in your fingers and roll 
your w rist as you draw. Let the line get thick 
and dark along some contours that seem 
more expressive or important. Then let it get 
thin and even vanish altogether at other 
places.7 

Comments: This is absolutely an exercise that you 

learn by doing. You will not feel in control at the 

start. Don't try to be. Give your hand and arm time 

to master the unpredictability of the medium on 

their own. 
As you proceed, notice how varying the line

weight can express formal properties in your sub

ject. In Figure 7. 7 8, the fleeting line on the hip ex

presses its bulge. In Figure 7 .19, heavier lines on 

the columns express the fact that they overlap the 

background. 

7 Ibid. 
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CONTOUR 5 

Vary the character of the line. 

Conte crayon, newsprint 

Once again we're going to change materials 
and exploit the possib ilities of a new materi
al: conte crayon. With conte you can vary the 
pressure to make lines darker and l ighter. By 
rolling the conte in your fingers as you draw, 
you can also change the line width. It can be 
pointed if you use a corner, wider if you use a 
fu ll edge, and wider still if you use an entire 
side. Take advantage of these possibilities to 
express varying levels of importance among 
contours. Some may carry a greater sense of 
the form. Others, such as overlapping edges, 
may record important spatial relat ionships. In 
a playful manner, always in a playful manner, 
give these lines greater weights.s 

8 /bid. 
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Figure 1.20 Najd Hanna. 

Comments: Because both are linear in time, /like 

to compare drawing contour lines to storytelling. 

Good storytellers know to vary the pace and level 

of detail. At times, they offer quick generalizations 

to set a context; at other times, they hone in on the 

most precise descriptions of salient features or 

events. Unevenness is at the heart of good story-

Figure 1.21 Jonathan Kline. 

telling. Nothing is more boring than a story that 

tells every little detail; nothing is as dull as one that 

offers only generalities. The trick is in the mix of de

tail and generalization. The same is true of contour 

lines. 



Figure 1.22 Katherine Bojsza. 

CONTOUR6 
Draw contours in perspective. 

Conte crayon, newsprint 

Now is the right time to begin trying to record 
linear perspective. It is not at all necessary to 
think about constructing parallel l ines to 

common vanishing points or registering fore
shortening. On the contrary, these more intel
lectual understandings would be counterpro
ductive at this time. Rather, you should focus 
on feeling the inclination that perspective 
contours take as you follow them with your 
eye and hand. 

The choice of what you draw is impor
tant. Pick an interior or exterior site that has 
parallel lines, numerous corners, and a fair 
degree of height. Pick a subject with a variety 
of shapes and concentrations of detail. Don't 
sit too far away from what you are drawing. 
Too great a distance w ill lessen the inclina
tions of the horizontal lines in your subject. 

Above all , pick a scene that has signifi
cant overlaps and that seems to articulate a 
sense of foreground with these overlaps. To 
be called views, all views must have fore
grounds. Pick one that has one!9 

Comments: Vision is an uneven sense. We do not 

see all things equally. Nor do we see all things at 

the same time. If we did, we would have simply too 

much information to process. Instead, we attend 

only to some things. Our eyes scan the visual field 

restlessly, searching out that information and 

those attributes that are pertinent. We ignore the 

rest. 

In the spirit of the above, I like to address the 

uneven levels of detail that seeing and drawing a 

building entails by invoking Mohammed Ali's fa

mous advice: "Float like a butterfly, sting like a 

bee." Let your line float like a butterfly when the in

formation is simple and unchanging, and sting 

like a bee when it seems pertinent and grabs your 

attention. 

9 Ibid. 
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Figure 1.23 Paul Shea. 
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Figure 1.24 R. James Pett. 

CONTOUR 7 
Wrap the form. 

Felt-tipped pen to begin, then conte 

This exercise extends your sense of cross-con
tour, lines that move across and around forms. 
Because it goes all the way around forms, much 
like contour maps, th is exercise comes closest 
to the c ircumstance that piqued Nicholaides' 
interest in contour in the first place. 

Figure 1.25 Marybeth Barrett. 

Begin by l ooking at some point on the 
edge of the model where the cross-contour 
seems readable. The waistline or the shoul
ders are usually good choices. Convince 
yourself that your pen is touching that point. 
Starting there, imagine you would w rap a ball 
of string across the front and around the 
back of the model. Draw that string and keep 
drawing that string around and around the 
model. 



Figure 1.26 Wi ll iam Merriman. 

After a whi le, switch to conte and to show
ing just the visible side. But as you leave out 
the backside, do not lose your sense of its 
shape. Hook the line just slightly behind the 
model when it reaches the outside edge. 
Lines should seem to embrace the form. 10 

Comments: The model's pose for this exercise is 

key. A pose with the shoulders rotated away from 

the angle of the waist usually makes the cross con-

Figure 1.27 Najd Hanna. 

tours more readable. Where you sit to draw the 

pose is also important. For a standing pose, sit 

close and low to the ground and look up at an 

angle. You want the sectional properties of the 

cross-contours to be as open as possible to your 

view. 

In an effort to make the spatial orientation of 

the cross-contours more readable, draw a line 

down the center of the stomach or draw the spine. 

These lines help you establish the twist and pos-

Figure 1.28 Rebecca Schultz. 

ture of the model and thereby clarify the shape of 

each cross-contour. This exercise is not easy and 

there is always a tendency to oversimplify the 

shapes. You need to avoid making Michelin men! 

IO Adapted from "Cross Contours;· in Kim on 
Nicholaides, The Natural Way to Draw, pp. 20- 22. 
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Figure 1.29 Derek Schmidt. 

CONTOURS 

Draw the figure with straight lines only. 

Conte crayon, newsprint 

This exercise is an intermediate step between 
drawing contours and starting to sense and 
record convergence in the visual fie ld: the 
heart of perspective drawing. 
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Figure 1.30 Jarrett Pelletier. 

Approach drawing the figure as you have 
in previous contour exercises, but this time 
limit yourself to straight l ines only. No curving 
lines are al lowed! 

Comments: Stand up for this exercise and hold 

the conte between your thumb and forefinger. 

Keep your wrist somewhat stiff while you draw. 

By holding the conte in this manner, you will be 

Figure 1.31 Edwa rd Pak. 

forced to make a kind of slashing motion with 

your whole arm as you make the individual 

straight lines. Drawing with your whole arm is to 

be welcomed. It will help you sense the direction

ality of the marks as you make them. 



Figure 1.32 Brian Leet. 

CONTOUR9 
Sense and imitate convergence. 

Conte crayon, newsprint 

This exercise concludes a sequence that 
began with following contours and that now 
ends with perspective drawing. In this last ex
ercise, our purpose is not to construct per
spectives; it is to sense convergence and then 

Figure 1.33 Brian Leet. 

imitate it. We are trying to derive pe rspective 
as a fact of the visual field and feel it with our 
hands and arms as we do so. 

Find an architectural scene with numerous 
corners and a strong and well-articulated fore
ground. It should be one you can draw from 
above (or below), at a steep angle. A view from 
a mezzanine or a stairway with strongly stated 
banisters and newel-posts is ideal. 

Use the same sort o f slashing mark you 
used in the previous exercise. The slashing 
motion you make with your whole arm as you 
draw is intended to exaggerate you r imitation 
of convergence. Exaggeration in general is 
good: whether of steepness, breadth of fie ld , 
or convergence. 
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Figure 1.34 Bruce Pol lock. 

26 Chapter One 



Figure 1.35 Vincent Chew. 

Comments: Pittsburgh is an environment rich with 
roadways, houses, and city steps set on steep slopes, 
ideal conditions for this exercise. But if your environ
ment lacks these, use slides as an alternative. Pick 
scenes where the convergence is obvious from the 
angle of the view. Use sites that are sufficiently 
steep, and always exaggerate that steepness. 

This exercise was the key for Missi, who was 
having great difficulty reading perspective conver
gences above the horizon line. Above the horizon 
line, lines descend as they move away from the 

viewer, the opposite of what occurs below the hori
zon line. Missi just couldn't grasp this fact; that is, 
she could understand it, but she couldn't incorpo
rate it into the way she drew. Then she did the draw
ing shown in Figure 7.37 and I noticed a sudden 
change in her work. It was as if this technique and 
the view she chose, with the convex shape of the 
circular roof overhead, brought this issue home for 
her. 

Figure 1.37 Missi Nickle. 

Figure 1.36 Vincent Chew. 
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Figure 1.38 View 1. 

CONTOUR AND COMPOSITION 

Detachment and Composition 
With respect to the basics of contour views
how to think about them, how to make them
Nicholaides has written much. But what about 
their composition? He has written little on that 
subject. Because composition has important 
implications for architectural design , we need 
to address it before moving on. 
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Figure 1.39 View 2. 

A good place to start is where we began: 
with Nicholaides' deep d istrust of vision and 
his sense that drawings gain strength when 
they are bui lt on the basis of touch rather 
than on vision alone. Earlier, I suggested that 
what is so suspicious about vision is its de
tachment: we are here, and we are looking 
there, but we are not part of the situation at 
which we are looking. While this separation is 
precisely what is so useful about vision -the 

Figure 1.40 View 3. 

person sighting a mortar and lobbing shells 
does not, after all , want to be where the 
bombs land - it is separation nonetheless. 
And Nicholaidcs distrusted drawing for that 
reason alone. 

Almost in an effor t to sa lve Nicholaides' 
concerns about the drawings we make, we 
might ask: How could we compose vi ews in a 
way to lessen his sense that we are detached 
from what we are drawing? 



For a start, I o ffer a comparison of the 
three views prese nted in Figures 1.38, 1.39, 
and 1.40. All of them show the same object, 
but the sense we get of the relationship of ob
server to o bj ect differs among them. The first 
shows a clear connection between the ob
server and object: an arm is holding it. The 
second is more ambiguous: the o b ject is just 
there, a nd we have li ttle sense where the ob
server is. The third is more clea r about loca
tion -the observer is in a room separated 
from the object by the wall-but the connec
tion of observer to object, though implied, re
mains unclear. 

If, from among these three views, we had 
to choose one that would come closest to es
tabl ish ing a sense of connection between ob
serve r and object, what Nicholaides wants, 
then we wou ld surely have to p ick the first, 
where the connection is direct and physical. 
But that selection would a lso suggest that we 
should compose only views in which the ob
server is touching or nearly touching the ob
jects in a scene. Is there another way? 

Making Views Touch 
What if we we re to add some elements to the 
third view, ele ments that wo uld ma ke it more 
like the first view, b ut not show an arm and a 
hand? We might, for example, add a wing to 
the building to show that the observer is on 
the second fl oor. Likewise, we might construct 
that wing to overlap parts of the object and 

Figure1.41 View4. 

thereby clarify its location without depicting 
an actual observer. 

We shou ld understand the signi ficance of 
these additions for the kinesthetic and tactile 
way in which Nicholaides frames his enti re 
approach to drawing. Whi le it is true that the 
hand is no longer actually touch ing the ob
ject in Figure 1.41 , the eye is still able to touch 
it by extension . In a way that the hand and 
body might follow - across the roof and 

down the column - the eye is sti ll able to 
reach the object. The view's composition es
tablishes the path. 
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Figure 1.42 Brad Jencks. 

A Law for Good Composition 
We might therefore state as almost a law of 
good composition that: 

1) Every view must have a foreground
the position of the observer must be in some 
way represented. 
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Figure 1.43 Jarek Babicki. 
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2) Every view must have a route for 
the eye to travel-the connection of fore
ground to middle and background must be 
clear. 

3) Every view must have a destination-a 
place the eye can go to. 

/ 

\ 

Delight 
And what about delight? Surely there is more 
to composition than just establish ing fore
ground,middleground,and background. 

There is in New Mexico a wonderful trad i
tion at Christmastime. To light the way for the 
the th ree k ings to come visi t the newborn 



Figure 1 .44 Mark Siwek. 

Christchild, luminarias, candles in small trans
lucent bags, are laid out every few yards 
along both sides o f the roads across the bar
ren desert landscape. And in the cool winter 
night, as one looks out from each promon
tory, one feels a rare connection w ith the sur
roundings. From foreground to background, 

I y,,/o-
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the eye is led by these cand le-lighted con
tours, point by point, out across the landscape 
and into every town. 

This is vision made connected p lace to 
place, from foreground to object, in a way that 
would not merely satisfy Nicho laides but de
l ight him as well. Compose your v iews thusly. 

Figure 1.45 Patricia Cla rk. 

Connect the observer to the world out there 
w ith an equal sense of magic! 
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Some Well-Composed views 
Taking the impl ication that well-composed 
views shall have wel l defined foregrounds 
and paths for the eyes, here are some exam
ples-with their visual paths laid out. 

Frank Lloyd Wright and Composition 
Among modern architects, Frank Lloyd 
Wright provides some of the best examples of 
the ru le that well-composed views shall have 
well-defined foregrounds and delightful paths 
for the eyes to fo llow. Wright was a master o f 
zigzag, two-point perspective paths into the 
background. 

Figures 1.46 and 1.4 7 show Fallingwater, 
Wright's masterpiece near Pittsburgh. In 
Figure 1.46, the foreground is the bridge, and 
the zigzag path of the cantilevers leads the 
eye up into the woods or alternatively to the 
falls. In Figure 1.47, the foreground is the 
rocks and the falls themselves; the overhang
ing terraces lead the eye on up the hill. 
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Figure 1 .46 Fallingwater: view across the bridge. 



Figure 1.47 Fallingwater, drawing after rendering by Frank Lloyd Wright. 
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NICHOLAIDES AND MASS 

Suspicions about Appearance 
In introducing the subject of mass in The 
Natural Way to Draw, Nicholaides decries a 
certain shallow and superfic ial sense of form 
that characterizes some drawings. To him, 
these drawings miss essential properties of 
objects; he poin ts to instances of "cast-iron 
clouds" and "balloonlike women" as exam
ples. He goes on to explain that our first, 
most real sensation of most objects is o f 
their "weight;' something that we usually gain 
by actually holding or hefting them. And al
most as if we are engaged in just that, hold
ing or hefting objects, he suggests that we 
shou ld start a drawing by representing the 
weight of our subject. In this Nicholaides 
revea ls a preference for the materi al proper
ties of objects and a distrust of their appear
ances. What lies behind his suspicion about 
appearance? 

Background of Nicholaides' Suspicions 
Nicholaides was not the first to raise the 
issue. In the history of Western art there is a 
long-running debate about the question of re
ality versus appearance, and much of that de
bate casts doubt on the value of two-dimen
si onal images. In "The Republic;· Plato 
dismisses the work of painters as lowl ier even 
than that of common furnitu remakers. Plato 
considered working with concepts to be the 
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highest and most real activity. To the extent 
they depended upon the senses, he distrusted 
all other activities. But in this passage he 
showed particular contempt for painters. 
Even the furni turemaker, Plato allowed, is at 
least making a real object-an instance of a 
concept and thus only one step removed. But 
as for the painter, not only does he work with 
an object, he limits himself to the appearance 
of a single aspect of it. 11 

Reading his words in "The Republic," we 
even get the impression that Plato believes 
there is something truly sinful about painting 
(in one instance, he characterizes painters as 
deceivers of children) .12 But if we accept 
Plato on faith, even acknowledging that deal
ing wi th appearances is somehow suspec t, 
how might we nudge pain ting and drawing a 
notch or two higher in Plato's eyes? 

Years ago in a second-grade classroom, I 
got into a reality versus appearance argument 
w ith my then b est friend, Toby McCarthy. The 
two of us had made drawings of mi litary air
planes-this was during the Korean War
and I thought mine was better. His was drawn 
planlike, from above; all the parts were visi
ble, and he was busy trying out various place
ments for gun turrets-on the sides, on top, 
even on the w ings. Mine was drawn in eye
level perspective from the side, with both 
wings foreshortened, and one wing partly ob
scured. In my memory, my ai rplane rea lly d id 
appear to be flying. 

Figure 1.48 Toby's drawing. 

Toby's argument was about function, and 
he was b lunt. My plane had only one and 
one-half w ings and one and one-hal f engines. 
His drawing might not look l ike an airplane 
in flight, but at least his could fly! Only his had 
the necessary parts. On and on the argument 
went from his desk at one end o f the row to 
mine at the other. 

Toby was emphasizing the "thingness" o f 
his pi cture over its command of appearance. 
Could it be used as an airplane? Could it be 
flown? This is essentially the same argument 
as Nicholaides' with respect to mass. 
Although Nicholaides does not actually lay it 
out in this way, his comments have the same 
fu nctional ring. Where Toby asked me to 
imagine flying my airplane (and his), 
Nicholaides asks us to imagine weighing our 
drawings. 13 



Figure 1.49 My drawing. 

The more positive rating on Plato's scale, 
which I believe would be awarded to both 
Nicholaides' and Toby's interpretations, lies in 
their conception of a drawing as a thing in its 
own right. For both, making a drawing is more 
like the activity of Plato's furnituremaker: 
more li ke making an object than making a n 
appearance. At the heart of this conception is 
Nicholaides' exercise on weight. 

Nicholaides' Exercise on Weight 
With his exercise on weight (called mass in 
this volume; see pg. 36), Nicholaides doesn't 
only ask us to weigh the object, he asks us to 
build it, too, mark by mark upon the page. 
Consider how he starts us off. We are to imag
ine that we are drawing the core of our sub
ject. Then, much like making a snowball, we 
are to pack material about that core, in back, 

to the sides, and in front. In the end, these 
drawings achieve a heavy, brooding sense of 
weight that does not reflect the subject 's ap
pearance at all. But though they may not look 
like our subject, they are made like it! 

Nicholaides' and Toby McCarthy's draw
ings suggest something very different from our 
common understanding of the relati onship of 
a drawing to what is represented. With the 
word "drawing" we often mean- l believe mis
takenly-a somewhat diminished second
hand version of the th ing in the picture. This 
is hardly an adequate description for a draw
ing such as Toby's. After all, how many planes 
have you seen lately that have turrets on their 
wings? 

What Drawings Must Do 
What then must a drawing d o? What the rea l 
thing can do! But also more. It must not only 
be able to take the place of what it represents, 
it must empower us over it , too. A drawing of 
an airplane must allow the construction of an 
airplane for those Toby McCarthys of the 
world who are too young (or too poor) to buy 
the parts. A plan d rawing of a build ing must 
enable an architect to build , tear down , and 
rebuild (with graphite and paper) the interim 
trial solutions that a client could not afford to 
build if executed in real bricks and mortar. 
And a drawing of mass must allow us to build 
and shape the material of which an object is 
made. These are but some of the capacities 

that come naturally once we treat a drawi ng 
as "the real thing" and not a fake. 

11 Plato, "The Republic," in the Dialogues of Plato, 
translated into English by B. Jowett (New York: 
Random House, 1937), book X, pp. 852- 879. 

12 Ibid. 

l3 Th is fuctional interpretation of Toby's drawing 
owes to E. H. Gombrich 's brilliant essay,"Meditations 
on a Hobby Horse," in Aspects of Form; Edited by L. L. 
Whyte ( Bloomington: Indiana University Press, 
1966), pp. 209- 228. 
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MASS 1 
Build mass with lithographic crayon. 

Crayon, bond paper 

Position the lithographic crayon at the center 
of the page. Imagine that the crayon is posi
ti oned at the center o f gravity of the model. 
Build mass ou t from that center : behind, 
below, to the sides, and in front of the center. 
Work as if packing layers of snow onto a 
snowball or layers of clay onto an armature. 
Keep bui lding outward unti l you reach the 
surface of the model. 

When it is completed, your drawing 
should be dark where the model is thick and 
light where the model is th in. 

For a version of th is exercise that is a real 
doodler's del ight, try the same exerc ise, bu t 
use ballpoint pen instead. Then it becomes 
much like the kind of d rawing we often do al
most mindlessly while on the phone.14 

14 Adapted from "Weight;' in Kimon Nicholaides, The 
Natural Way to Draw, pp. 33- 35. 
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Figure 1 .SO Christopher Farley. 

Comments: These drawings often take on inter

esting histories. At times, they even cancel them

selves out by becoming too dark. Don't worry! They 

don't have to reach a particular degree of likeness. 

The value is in the sense you gain of actually mak

ing an object while you draw. 

It is interesting to note the differences that arise 

among these drawings. Chris (in Figure 7.50) de

veloped his from the center out. The other two 

seemed to consider theirs more like clay statues. 

Muscles and breasts were added on by adding 

hunks of charcoal onto the figure. 



Figure 1.51 Elizabeth Freed. Figure 1.52 (unknown artist). 
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MASS2 
Model with charcoal. 

Charcoal (soft black), newsprint 

Lightly build ou t the mass of the figure wi th 
tone (as you did in exercise 1), but do th is 
more rapidly and more softly. When you 
reach the surface of the figure, model that sur
face. Where the surface moves back away 
from you, press the charcoal into the page. 
Where the surface moves out toward you, 
ease the pressure on the charcoaJ.lS 

Comments: What is so powerful about this exer

cise is the degree to which it re-creates the activity 

of modeling a real form.lf you were working in 

clay, you would push into that form where you 

would want to depress its surface. You do the same 

here in this drawing; you press harder into the 

page with the charcoal. There is an exact mechani

cal correspondence between the represented act 

of modeling and the real act. 

l5 Adapted from "Modeled in Li tho-Crayon," in Kimon 
Nicholaides, The Natural Way to Draw, pp. 36-39. 
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Figure 1.53 Andres Petruscak. 



Figure 1.54 Kimberly Ruane Biagioli. Figure 1.55 David Barger. 
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MASS3 
Model with ink scribble. 

Felt-tipped pen, newsprint 

Lightly build out the mass of the figure with 
ink scribble (as you did in exercises 1 and 2, 
but more rapid ly and lightly). When you 
reach the surface of the figure, model that sur
face. Where the surface moves back away 
from you, scribble more; where the surface 
moves out toward you,scribble less. 16 

Comments: As you do this exercise, think of shap
ing a plaster of paris figure with a rasp. Where you 
would want to depress the surface, you would file 
more; where you would want the form to remain 
as it is, you would file Jess. 

16 Adapted from "Modeled in Ink," in Kimon 
Nichola ides, The Natural Way to Draw, pp.S I - 52. 
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Figure 1.56 Tammy Roy. Figure 1.57 Lois J. Moore. 



Figure 1.58 Rebecca Schultz. Figure 1.59 Pau l Shea. 
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DRAWING AND MAKING 

Implications for Design Drawings 
In the previous exercises on mass, Nicholaides 
framed the process in such a way that we be
lieved the marks on the page were material. 
We built figures outward from their cores, and 
we slabbed muscles over bones much as we 
would if we were building clay statues. How 
might this understanding of drawing have an 
impact on the drawings that architects make 
when they design? 

Figure 1.60 shows one from a series of de
velopmental drawings by the young German 
architect Thomas Spiegelhalter. He did these 
partly as life drawings-they started as draw
ings o f machinery at gravel pits in Germany
and partly as explo ratory drawings for pro
posals for works on that site. 

What is important to observe in these 
drawings is how they are made. Much as 
Nicholaides' drawings of mass, these draw
ings have a compelling materiality. Building 
members are scribbled and smeared into ex
istence, and assembled in place on the page 
as objects. What we see here is not detached 
observation, but building in process. 

Later, the impact of a similar order o f as
sembly, first recorded at the gravel pit, 
emerges in the house, shown in Figures 1.61 
and 1.62, by Thomas at another location in 
Germany. 
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Figure 1.60 Thomas Spiegel halter. 

Figure 1.61 Thomas Spiegelhalter. 



Figure 1.62 Thomas Spiegel halter. 
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GESTURE 

Gesture drawing is at the very heart of 
Nicholaides' conception of drawing. Indeed, 
if it is fair to describe Nicholaides' approach 
as one from which we learn by doing and 
learn by making, then with gesture drawing 
we go one step further: we learn by being. 

The form, even of motionless objects, is a 
consequence of force. Their lack of motion 
indicates only that their present forces are 
counterbalanced; it does not indicate a lack 
of force. Attesting to our abi l ity to perceive 
such forces are words we use to describe pos
ture:"crouch,""slouch;' and "lean" all describe 
motionless states; but they also characterize 
the unique muscular resolution of each 
stance. We see a poised cat or a coiled snake 
and feel an in tense balance of forces despite 
the stillness o f the animal. 

The same is true of our perceptions of 
inanimate objects. We see a bridge across a 
gorge and use a word such as "l eap" t o de
scribe the manner in which it spans from one 
side to the other. 

The intent of gesture-drawing is to give 
form to these insights. Gesture drawing relies 
on empathetic sensation. 17 As we draw some
thing, we attempt to be that thing and feel what 

17 Empathy is usually used to mean a capacity to 
share the emotional fee lings of another person. It is 
used here by ana logy to mean a capaci ty to share 
the physical sensation of another person or, by trans
fer, of an inan imate thing. 
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Figure 1.63 Eiffel as the Tower. After a drawing f rom Punch, 1889. Empathetic sensation is feeling t he same sensation as that 
thing. 



Figure 1.64 Overlooking the J&L Mil l from Robinson & Al iquippa, University Center Mural (detail), by the author, 1 O'h X 200'w, Carnegie Mellon University (Photo: Ken Andreyo). 

it is do ing. If we a re drawing a pe rson who is 
leaning against a wall , then we try to make our 
lines lean as well. If we are d rawing the Hoover 
Da m hold ing back Lake Mead , then we try 
to make our lines ho ld back a wall of water! 

In my own drawings of Pittsburgh, I experi
ence the issue o f gesture most directly when 

drawi ng houses on the city's steep slopes. 
During the years of the dominance of the steel 
industry there, when Pittsburgh was quite liter
al ly"Hell with the lid off,"workers' houses were 
built on the most precarious slopes-just so 
the workers could be near the mills. When I 
look at these houses today; they often seem as 

if at any moment they might let hold and slide 
down the hill. So when I draw them, I draw 
the m all akimbo. And I draw them so that they 
seem to be leaning back into the hill to resist 
the slide, much as I would in the same place! 
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GESTURE 1 
Feel and draw what the model is doing. 

Crayon or charcoal. newsprint 

The model will take a series of quick, active 
poses that will last less than a minute. As the 
model holds a pose, let your crayon sweep 
freely and continuously around the paper. 
Move it rapidly and let it be driven by a sense 
of the forces present in the pose. Where an 
arm is held limp, let your lines also be limp. 
Where a foot is pushing off the floor, let your 
lines also push off the floor. 

Try not to draw the appearance of the 
model. Rather, try to draw the activity of the 
model. Your hand and your lines should do 
what the model is doing. Don't fixate on one 
visual attribute, contour for example. Rush 
rapid ly from part to part, never li ngering any
where too long. Be in a hurry to establish the 
whole pose. 

Later on, alternate poses by the model , 
and slide views of buildings and bridges. Do 
gesture drawings of both. As you draw, try to 
transfer the ease wi th which you draw from 
the figure to your drawing from buildings. IS 

!8 Adapted from "Gesture;' in Kim on Nicholaidcs, The 
Natural Way to Draw, pp. 14-20 . 
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Figure 1.65 Jean Gieger and Albert Kim. 



Figure 1.66 Rebecca Schultz. 

Comments: In practice, one of the most important 

applications of gesture drawing is in making quick 

diagrammatic plans of buildings. As in this plan 

view by Louis I. Kahn of the Morris house, the 

shared intention between the two, the plan and 

the figure drawing, lies in the fact that both are di

rected at expressing essential properties in a few 

quick lines. 

"~· ~'PJ;~.:;_:.r ... -it~~~~~~1~=-,~: · ··,~ 
:::. ... -::( . ....:' '··' ' ,.,. 

Figure 1.67 Louis I. Kahn. Plan for Morris Hou se. Louis I. Kahn 
Collection, University of Pennsylvania and t he Pennsylvania 
Historical and Museum Commission. 
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SPACES AND VOIDS 

Perceiving Solids and Voids 
We have a fa irly clear sense of how we per
ce ive solids. Solids a re the mate rial part, the 
"stuff" of the environment. They are the parts 
we bump into. They are the things the radar 
bounces off. But what about the other part, 
the empty space"? How do we perce ive that? 
This is not an easy question to answer be
cause e mpty space generates no sensation. 
It's empty 

I once lived in Siena, Italy, for severa l 
months, a city where the buildings are closely 
packed and the streets quite narrow-sonar
row in fact that I remember many times hav
ing to quick ly back up flat against the build
ings facing the street whenever a bus passed 
by Most of the streets are not straight; they are 
laid out to conform to the shape of the land. 
They follow level con tours or the spines of 
Siena's multiple ridges and va lleys. Neverthe
less, though it didn't follow the familiar 
American grid pattern, the environme nt 
seemed very readab le . Most puzzli ng of all, 
the empty spaces in the town, the streets and 
piazzas, seemed to have discernible shapes of 
their own. How did they? 

One thing we can say immediate ly about 
space in Siena is that there's less of it. Owing 
to the close packing of the houses , empty 
space is a much rarer commodity than in a 
typical American e nvironme nt, such as a sub
urban housing development or strip mall. In 
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the United States empty 
space abounds . Most 
buildings are object-bu ild
ings made of relatively 
thin members such as 
wood, steel , and precast 
concrete. They tend to be 
freestanding on individual 
p lots, with lots of space 
between. 

Looking at the plan o f 
Siena and noticing how 
densely packed it is, we 
might state as a law of 
sorts that where space is 
rare it tends to be more 
readable as space. An 8-
foot-wide bus rac ing to
ward us on a 14-foot-w ide 
street in Siena provides us 
with a spatial experience 
that is vivid indeed. The 
same bus on a n American 
boulevard driving past a 
strip mall is scarcely 
cause for a larm. For simi
lar reasons ( rarity of 

Figure 1.68 Radar view of the Normandy beaches on 0 -Day. We cannot sense empty 
space; on ly the solids provide sensation. Solids are the part the radar bounces off. 

space versus prevalence of space) a mariner 
sailing through a narrow passage such as the 
Strait of Magellan proceeds with much 
greater caution than on the open ocean . In 
such situations, the dimensi ons o f space a re 
understood, even felt, because they simp ly 
must be attended to. 

Space as Figure 
Nature is rep lete with circumstances where 
space is rarer and the solid more prevalent. 
Like the strait mentioned above , harbors, 
bays, sounds, channels, and seas are all condi
tions where a body of wate r is shaped by the 
surround ing and more prevalent d ry land. 



Figure 1.69 Plan of Siena. Where space is rarer, it is also more compelling as a figural element. 

Even more compelling, empty space takes on 
a particularly powerful read when we are also 
able to pe rceive it as the missi ng part of a 
solid. One reaso n the Grand Canyon inspires 
such awe is that we are still aware of the flat 
plateau that was once there. 

But whi le consideration of the relative rar-

ity o f space and space as the missing part of a 
solid may help us unde rstand the streets in 
Siena , what of the piazzas? They are at times 
vast. The central piazza, the Campo, measures 
some 500 feet across. But readable it is, so 
readable in fact that people ofte n name it 
with comparative words. Germa ns call it Der 

Muschelp!atz (the clam-shaped piazza). Amer
icans compare it to a fan. It is interesting that 
both of these words refer to so lids. And this 
fact is precisely the point. Where the shape of 
a space is so distinct that it may be compared 
to a solid, empty space takes on a peculiar 
quali ty. Though it cannot be sensed as a 
thing, it is nevertheless understood as a thing 
in its own right. In what we may characterize 
as a true figure-ground reversal , we come to 
understand space as the inverse of a solid . 

The exercises that follow are d irected at 
developing our ability to u nderstand space as 
a figural elemen t. To accomplish th is, we will 
put ourse lves in unfamiliar territory As in the 
sectional drawing in Figure 1.70,we will draw 
the space instead of the solid. 

Figure 1.70 Ri ck Marron. We will draw the space instead of 
the solid. 
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Figure 1.71 Bill Birkholz. 

SPACE 1 
Paint the spaces between. 

Ink, W' brush, bond paper 

Construct a still life that has interesting 
spaces between the solids. Bicycles, ladders , 
and crates are good subjects. Then, with 
brushed ink, draw these spaces. 
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Figure 1.72 Patricia Clark. 

As you draw, try to understand volume as 
the figural element of the composition. 
Though it is somewhat more diffi cult , avoid 
generating the spaces by drawing their out
lines first. Generate them outward from their 
centers. 

Figure 1.73 Teri Tsang. 

Comments: It is helpful to think of the action of 

your brush as analogous to the stick of a blind 

man probing a space. First he finds the empty 

space, then he moves the stick around the space 

until he taps its edges. Your brush should move in 

this way: first center the space, then find its edges. 



Figure 1.74 Brent Buck. 

SPACE 2 
Draw the spaces between. 

White prismacolor, black construction paper 

View a skeleton from a direction that has in
teresting and articulate spaces among the 
bones. Compose your view in a way that sup
ports understanding volume as the figural el
ement in the drawing. For example, avoid 
centering the skeleton on the page. That 
wou ld emphasize your sense of it as an ob
ject. 

Then, w ith white colored-penci l, draw the 
spaces between the bones. Where the bones 

Figure 1.75 Neil Babra. 

are, leave the paper b lank. Whi le you draw, 
pay attention to the marks on the paper. Try 
to make them contribute to a figural reading 
of space. Though it's more di ffi cult, do not 
generate the voids by drawing their outlines 
fi rst. Build them outward from their centers. 

Comments: One of the more interesting inten

tions to pursue in this exercise is to g ive the draw

ing a sense of multiple depths, despite its/imita

tion to only two variables-space or solid. The 

two examples in Figures 7.74 and 1.75 have taken 

two very different approaches. The one at the left 

shows two skeletons at different d istances and 

uses the relative sizes of the spaces between the 

bones and the skeleton themselves to establish 

depth. 19 The other, in an approach implying at

mospheric perspective, defines the edges of nearer 

spaces more precisely than the edges of further 

spaces.20 

l9 This is cal led size perspective. A sense of depth 
arises from the relative projected sizes of objects at 
various distances from the observer. See also p. 90. 

20 Atmospheric perspective: The air has an effect on 
the visual acuity of objects at various distances from 
the observer. Closer objects seem clearer. Further ob
jects seem fuzzier. See also p. 92. 
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SPACE 3 
Give the spaces depth. 

Conte crayon, newsprint 

Now we can begin to give depth to the spaces 
in between . We will make distinctions be
tween their deeper and shallower areas. 

Walk into a deep forest or go to a plant 
conservatory Find an array of foliage that has 
well-articulated depth and interesting spaces 
between the leaves. The scene will likely have 
distinct layers of foliage that document sever
al positions of depth. 

With conte crayon or soft charcoal, de
scribe the spaces in between as deeper and 
shallower. Where the volume between you 
and the foliage is deeper, your d rawing 
should become darker; where the volume be
tween you and the foliage is shallower, your 
drawing should remain lighter. In the end, 
you should seek to achieve a murky and high
ly atmospheric sense of depth, not unlike that 
of an extremely foggy day. 
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Figure 1.76 Andrew Kikta. 

Comments: There are two distinct ways to start 
this exercise that come immediately to mind: 7) 
start with the spaces furthest away; 2) start with 
the closest spaces. I find it better to start with the 
space that seems the most prominent in giving the 
scene shape. This space may be closer or further 
(more likely it's in the middle-ground), but its most 
important attribute is that it organizes and gives 
location to the scene's many subparts. 

For the sense of feeling the space as you draw, it is 
important to work from the general to the specific. 
The small drawing in Figure 7.80 is only partly 
complete, and its history, from its earliest marks to 
its most complete state, is still evident. Note the area 
at the left. This is how you should work- vaguely, 
noncommittally, tentatively, at the start, always 
ready to modify shape and value as needed. 



Figure 1.77 Esther I. Chen. 

Figure 1.80 Lyanne Schuster. 

Figure 1.78 Eric Newhouse. 

SPACE4 
Make the volume between. 

Charcoal (soft black), newsprint 

Find a broad bui lding fac;,:ade that has a vari
ety of openings. Pick a diagonal view. 

Then, with charcoal, describe the depth of 
the volume between you and the fac;ade. 
Where the volume between you and the 
fac;ade is deep, draw darker; where the vol-

Figure 1.79 Tanvir N. Bashar. 

ume be tween you and the fac;ade is shallow, 
draw lighter. 

Comments: As you draw, try to believe that you 

are making the atmosphere that fills the d istance 

between you and the fa~ade. Just as in the previ

ous exercise, your drawing should give the volume 

a material character. It should seem m urky and 

soupy, like a foggy day. 

Engaging the Visual World 53 



Figure 1.81 Rebecca Schultz. 

SPACE 5 
Make the volume within. 

Charcoal (soft black), newsprint 

Pick an architectural subject that has a domi
nant internal space. A good subject might be 
a grouping of columns, such as the pulpit 
shown in Figure 1.81, the space beneath a 
heavy and ornate tabl e, or a large hall with 
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Figure 1.82 Anthony Wee. 

mu ltiple structural bays. If you can't find a 
suitable architectural subject, a skeleton or an 
arrangement of bicycles would do. 

Then, with charcoal, describe the thick
ness of the space within the subject. In the 
sense that you strive to give the space a mater
ial quality, you should draw as you did in the 
previous exerc ise, make the volume between, 
but in this instance, consc iously try to occupy 

Figure 1.83 Tanvir N. Bashar. 

the internal space wi th your charcoa l while 
you draw. 

Comments: I find that a mark angling from upper 

right to lower left as in Figure 7.87 (or from upper 

left to lower right, if you are /eft-handed) is particu

larly effective in giving a sense of atmosphere to 

the space. 



Figure 1.84 Joseph Romano. 

SPACE 6 
Draw the space within a section. 

Penci l, illustration board 

This exercise and the two that follow aim to 
build a more spatial understanding of p lans, 
sections, and elevations, the conventional 
drawings that architects and designers use. In 
them we use the same atmospheric sense of 
space we have been using in the preceding 
exercises. 

In a sectional view, describe the depth of 
the space within a bu ilding with charcoal 
tone. Where the space is deeper, draw darker. 
Where the space is shallower, draw lighter. 
Try to bring to this exercise two characteris
ti cs from your earlier work: a sense of the 
depth between you and the distant surfaces 
of the building and a sense that you are occu
pying the space with your charcoal as you 
draw. 

It is important to p ick an appropriate 
building for this exercise. It should have a 
dominant central space and recognizable 
overlapping elements in the background 
such as arcades and stairways. 

In the spirit of the highly rendered draw
ings of the Beaux Arts, this exercise also lends 
itself to watercolor. 

Comments: Once again, note how the linework 
contributes to the drawing's atmospheric feeling. 
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SPACE 7 
Draw the depth in an elevation. 

Ebony pencil, white prismacolor, chipboard 

This exercise, which I conduct as a group ex
ercise, has the same objective as the previous 
one, though it represents depth somewhat d if
ferently. In the previous exercise, you dark
ened only those areas that were further away. 
In effect, you considered the white page as a 
foreground o f sorts. The surface for this exer
cise is neutral gray, and you use it as a middle
ground. From that middle-ground you operate 
in two directions, both forward and back. You 
use ebony pencil to depress certain areas 
and you use white prismacolor to pu ll other 
areas forward. 

Begin by just laying out all the chipboard 
pieces on the floor and roughing in the loca
tion of major elements. Choreograph the 
process so that groups of students work in sub
groups and then muster back together to con
sider the drawing as a whole once more. There 
is much to be gained from this experience. It 
closely parallels the thought process of an in
dividual working alone-working the parts 
back to the whole-but it does so in a way 
that physically acts out the cognitive process. 
The panels and the participants disperse, and 
then they come back together again. 

Doing it as a group (I have used groups as 
large as 50) brings another important side 
benefit: the students teach each other. Simply 
through the adjacency of stronger students to 
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weaker students, stronger and more focused 
thinking guides the work of the weaker stu
dents as they try to maintain a seamless ap
pearance across the whole drawing. This ex
ercise is a case of the whole being greater 

than the sum of its parts. It is an enormous 
confidence builder for the weaker students, 
who would never imagine they could con
tribute to a process that results in such an im
pressive work! 



Figure 1.85 Fa<;ade of S. Gilles. First-Year Group Project co-taught with Jill Watson. Class included: Hajime Ando, Nick Arauz, Lisa 
Aufman, Ben Bel l, Col in Brice, Scott Chiang, Michael Gall in, Nicho las Hague, Kenneth Kim, Judy Lee, Peter Mclaugh lin, Alan Mizuki, 
Richard Monopoli, Michael O' Sullivan, Michael Parris, Basil Richardson, Sean Starkweather, Zaid i Tuah. 

Comments: I have to raise an important note of 
caution here with respect to this and the previous 

exercises on space. Although this kind of volumet

ric drawing does not address the issue of illumina
tion- it's about giving a material property to 

depth- because of its rendered appearance, it 

often gives the impression that it does. Students 
may therefore mistakenly conclude that, as a con

vention of drawing, it is always better to darken 
areas that are further from the viewer. As it con

cerns illumination, sometimes it is indeed the case 

that areas that are further are darker. But they 
also sometimes appear lighter or neutral. 
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Figure 1.86 Ceramics Cooperative. Patrick Sutton. 

SPACE 8 
A design project focusing on volume. 

Charcoal on vellum 

From time to time, l have taught architectural 
design projects that have used the same vol
umetric representations as the previous exer
cises. Like those exercises, these projects 
treated volume as the figural element of the 
composition from the start. They fostered un
derstanding of plans, sections, and elevations 
that went beyond an understanding of a 
building's material; they addressed the build
ing's space as we ll. In al l of the projec ts, it 
was assumed that the buildings were to be 
carved out or eroded out of a preexisting 
monolith. 

58 Chapter One 

l want to highlight several important char
acteristics of these projects: 

Space is rare. With the beginning cond ition 
of a monolith occupying the entire potential 
volume of the site, at the outset, solid material 
is maximized. It is everywhere. More impor
tant!)~ empty space is minimized . It is 
nowhere to be found. This is the exact oppo
site of the beginning condition of most de
sign problems. As a consequence, volumes 
are generated from the direction of their min
imal possible sizes, rather than, as is normal, 
from their maximum. In this way, it is easier to 
address the important question of the mini
mal volumes required for the activities within 
an architectural program. 

Volume is figure. Since form is generated by 
making volume, rather than by making mater
ial, volume naturally becomes the more obvi
ous figure of the design. Drawing is analo
gous to the act of bui lding. In the manner of 
the previous exercises, pressing harder into 
the paper is mechanically parallel to depress
ing surfaces in the building. 

The project. The project shown in Figure 
1.86 used a ceramics cooperat ive for its pro
gram. It assumed a limestone monol ith 30' 
high X 120' wide X 160' deep in a warehouse 
district in Los Angeles. 
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Figure 1.87 Notes from a class. Andrew Tesoro, 1975. 

SPACE IN PRACTICE 

My good friend, New York architect A ndrew 
Tesoro, has long made use of drawings that 
show space as a fi gural element of design. 
Drawings he completed as notes in an archi-
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Figure 1.88 Plan and section of the Pantheon. And rew Tesoro, 1977. 

tecture h istory lecture course show this early 
fasci nation (Figure 1.87). Later travel sketch
es,such as that of the superimposed plan and 
secti on of the Pantheon (Figure 1.88) carried 
this understanding furthe r. As a practitioner 
today, he often makes drawings such as the 

one shown in Figure 1.89 to present to him
self the "shape of space," even as he accounts 
in other drawings for the materia l facts of 
what he is proposing. 
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Figure 1.89 Study for Galeza House, Andrew Tesoro, 1985. 
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The Order of Appearance 
A foundation based on the teaching 

of James J. Gibson 



GIBSON AND TEXTURAL GRADIENT 

The Ecological Understanding 
With the kinesthetic foundation of Kimon 
Nicholai des' exercises in the fi rst chapter 
firmly established, we can now move to a 
more analytical approach to the question o f 
appearance. Views on the issue are numer
ous, but this chapter focuses on one: the early 
work of the perceptual psychologist James J. 
Gibson, as presented in his landmark first 
book, The Perception of the Visual World. 1 

Gibson, the leader of the so-called ecolog
ical view of perception, began his work dur
ing the early stages o f World War II. He was 
contracted by the United States government 
to help in the development of what amount
ed to a forerunner of present-day flight simu
lators. Early in the war, many pi lot trainees 
were crashing on their first fli gh ts. To better 
prepare them before putting them in the ai r, 
Gibson needed to gain a better understand
ing of the visual environment of flight. 

Though he would modify it considerably 
later on,2 out o f this early work on flight, 
Gibson proposed a fundamentally new posi
tion with respect to visual perception. While 
not entirely discounting the roles of predispo
sition or perceptual l earn ing,3 Gibson argued 
that perception is based primarily on the 
structure of the environment. With respect to 
vision, he concluded that light enters our eyes 
in a state that is already ordered by the 
planes and surfaces from which it has been 
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re flected. For Gibson, the sen
sory data of the world al
ready possesses sufficient 
order such that perceiving 
can proceed on it alone. 

This is an important point 
of view for architects and de
signers, and its importance 
goes beyond the fact that 
Gibson clarifies phenomena 
that are compl icated and in 
dispute. Archi tects and de
signers must design for the 
general public; they must pre
sume the possibility of a spa
tial order that works for all. 
The central tenant of the eco
logical point o f view, that sen
sation is in itsel f already or
dered, is an absolutist 
argument. Its limitations not 
withstanding, it is valuable 
precisely because it is free 
from relativist individual and 

Figure 2.1 For Gibson, the world is already ordered as it enters our eyes. 

cultural concerns. As he pro-
poses it, Gibson's order is universal, applicable 
for every time, for everyone, everywhere. What 
is the nature of the order that Gibson found to 
be so universal in the visual environment? 

Gibson found that order in the v isual tex
tures of the material world . Beginning with his 
wartime investigations of pilot disorientation 
during "whiteouts," Gibson came to bel ieve 
that i llumination is not the key issue for vi-

sion. Percep tion of surface and surface tex
tu re is. And Gibson came to believe that we 
perceive surface through the visual textures 
of wh ich materia ls are made. 

Visual Texture and Textural Gradient 
For Gibson, "visual texture" is a broadly inclu
sive term. In The Perception of the Visual World, 

he includes textures that are artificial as well 



Figure 2.2 Surface texture is a natural condition of matter itself. 

as natural, whether a floor of square tiles or a 
lawn of blades of grass. He includes textures 
at multiple scales, considering both the corn
stalks of an individual fie ld and the patch
work of farms that make up a midwest land
scape. He includes textures of all sorts of 
shapes and compositio ns, whether rectangu
lar bricks in walls or round telephone poles in 
rows. Gibson finds texture to be a natural con-

dition of matter itself. Matter 
is made of discreet parts, and 
as such, it projects an image 
onto the retina that bears an 
ordinal4 relationsh ip to its 
parts . Made of discreet parts, 
the retinal image corre
sponds one to one to the tex
tu res in the material world . 

Gibson uses the term 
"textural gradient" to de
scribe this correspondence 
between the pattern of the 
visual fie ld and the world 
outside, and he uses it to ex
plain how we perceive com
mon conditions such as 
fro ntal and longitudina l sur
faces, edges, and corners . He 
explains these on the basis 
of the signatu re textural gra
dient of each condition. 
Frontal surfaces project un i-
fo rm gradients. Lo ngitu
dinal surfaces , such as floors 

and streets, project gradients that di minish 
with greater distance from the observer. 
Corners and edges project gradients that shift 
ab ruptly from the gradient in one orientation 
or distance to the gradient in another. 

Gradients, Depth Cues, and the Exercises 
The next pages present and il lustrate the per
ception of various signature conditions in the 

visual world. These are fol lowed by a series 
of exercises. The fi rst explore the issue of tex
ture, material, and depth in a manner that is 
independent of linear perspective- in e ffect, 
where Gibson began . The later exercises 
serve as a transition to introduce perspective. 

1 James .1. Gibson, The Perception of the Visual World 
(Boston: Houghton Mifflin Co., 1950), Chapters 1-9. 

2 Gibson developed and modified this view in two 
subsequent books. In the first , The Senses Considered 
as Perceptual Systems (Boston: Houghton Mifflin, 
1966), he gave greater emphasis to the contribution 
of both kinesthetic interaction with the environment 
and the interaction of the senses with each other. In 
the second, The Ecological Approach to Visual 
Perception (Boston: Houghton Miffl in, 1979), he em
phasized motion parallax as the key characteristic of 
the optical array 

3 Gestalt psychology emphasizes the role of predis
posing laws governing the perception of form. 
Transactional psychology emphasizes the role of 
perceptual learning or interaction with the environ
ment as the basis for perception. 

4 The order of the intervals in the retinal image 
matches the order of the projected surface. 
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PERCEIVING A FLAT FRONTAL SURFACE 

Figure 2.3 Liberty Center, Urban Design Associates, 
Pittsburgh, Pennsylvania. 

PERCEIVING A FLAT FRONTAL SURFACE 
Figure 2.4 A flat frontal surface projects an array of stimuli 
onto the retina whose gradient (interva l between stimuli) is 
constant. 
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PERCEIVING A FLAT LONGITUDINAL SURFACE 
Figure 2.5 Street paving. (Photo: Raymond Mall). 

PERCEIVING A FLAT LONGITUDINAL SURFACE 
Figure 2.6 A flat longitudinal surface projects an array of 
stimuli onto the retina, whose gradient decreases and nears 
the center of the ret ina with increasing distance from the 
observer. 
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PERCEIVING A FLAT SLANTING SURFACE 
Figure 2.7 Awnings and roofs above Kennywood Park. 

PERCEIVING A FLAT SLANTING SURFACE 
Figure 2.8 A flat slant ing surface projects an array of st imul i 
onto the retina, whose gradient decreases and nears the cen
ter of the retina either more or less rapid ly than that of a lon
gitudinal surface. 

68 Chapter Two 



PERCEIVING A ROUNDED SURFACE 
Figure 2.9 Three Rivers Stadium. 

PERCEIVING A ROUNDED SURFACE 
Figure 2.10 A rounded surface projects an array of stimuli 
onto the retina, whose gradient changes from small to large 
to small as the surface curves f rom a longitudinal to a frontal 
and back to a longitudinal attitude relative to the observer. 
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PERCEIVING A CORNER 
Figure 2.11 Liberty Center, Urban Design Associates, 
Pittsburgh, Pennsylvania. 

PERCEIVING A CORNER 
Figure 2.12 A corner of a surface projects an array of stimuli 
onto the retina, whose gradient abruptly shifts from one cor
responding to that surface in one attitude to one corre
sponding to that surface in another attitude. 
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PERCEIVING AN EDGE 
Figure 2.13 Post Office, Federal Building, and Gulf Building. 

PERCEIVING AN EDGE 
Figure 2.14 An edge of a surface projects an array of stimul i 
onto the retina, whose gradient abruptly shifts from one cor
responding to that surface to one corresponding to the sur
face of a background. 
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TEXTURAL GRADIENT AND FORM 1 
Deformed surface pattern. 5 

Pencil, bond paper, printed cloth or woven material 

Accord ing to Gibson , the presence of ade
quate illumination is insufficient as a basis for 
perception. The presence of surface texture is 
the key. This exercise is directed at the role of 
pattern and repetition in our perception of 
surface. 

Select an article of clothing or a drape 
that has a repeating pattern woven into or 
printed on to its surface. Stripes, checker
boards, or even plaids are appropriate. 
Arrange the cloth so that a series of interest
ing fol ds is created and so that you can infer 
the fo rm of the cloth so lely as a function of 
the deformation of the regular pattern caused 
by these folds. 

Draw the pattern. Draw only the pattern. 
Do not draw the outli nes of the cloth or the 
folds, except as they may be parts of the de
formation of the pattern itself. Do not de
scribe the variation of light on the surface. 

5 Assignment from Professor Randall Korman, 
Syracuse University 
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Figure 2.1 s David McKee. 



Figure 2.16 David McKee. 

TEXTURAL GRADIENT AND FORM 2 
Profile, materiality, and surface texture. 

Carbon pencil, charcoal paper 

Surface texture is a natural condition of mate
rial. Materials have discrete parts, and accord
ing to Gibson, these discrete parts are the 
basis of our perception. Among things as d i
verse as pineapples, with their diamond pat
tern, and l imestone cliffs, wi th their layers o f 
sedimentary rock, we understand surface 
fo rm as a variant of formation textures. 
Likewise, we perceive edges and profi les as 
abrupt shifts of textural gradients from one 
corresponding to a foreground material to 
one correspond ing to a background material. 
This exercise builds understanding of the 
contributions of texture to both form and pro
file. 

Select at least three interesting objects 
that have obvious repeating material textures. 
Pineapples, reed baskets, and shredded
wheat biscuits are examples of good choices. 
Arrange the objects in an interesting way so 
that they overlap each other from your point 
of view. 

Draw the still l ife as an array of various 
surface textures. Pay careful atten tion to the 
characteristic textures of the individual mate
rials as well as to the ways in which these tex
tures deform with variations of shape. 
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TEXTURAL GRADIENT AND FORM 3 
Surface and distance of view. 6 

Charcoal, newsprint 

So far, we have drawn material textures at a 
size where we cou ld feel fairly confident that 
what we were drawing was the actual materi
al of the object. But many material textures 
are subsensory. Consider for a moment the 
texture of skin. We have only to look for a mo
ment at a close-up photograph of skin, an 
image that might show canyonl ike fissures 
and frightening bacteria, to realize how many 
of its material properties we have (perhaps 
thankfully) failed to register. 

With such materia ls we often have to in
vent textures to represent them. Whi le these 
textures must share certain formal properties 
with the original, they do not necessarily rep
resent textures that are physically present on 
the original. The engraver of a dollar bill does 
not, after all, actually believe that Wash
ington 's face was covered wi th horizontal 
stripes. Rather, these stripes indicate how 
Washington's face would appear i f it were 
made of stripes, and on this cond itional basis 
we are still able to perceive his face. 

This exerc ise poses a similar prob lem of 
inventing surface texture, bu t in this case it 

6 Assignment adapted from an assignment from 
Professor Delbert Highlands, Carnegie Mellon 
University 
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Figures 2.17, 2.18, 2.19, 2.20 Paul Shea. 



operates by en larging the size of what is 
shown. In drawing the nearer views of this as
signment, you will be put in the position of 
having to invent the textures you are drawing . 

Select two kinds of food of contrasting 
surface texture, such as meat and bread or 
butter and crackers. Arrange them so that one 
object overlaps the other. Then draw a series 
of views describing an approach toward a 
point a long the overlapp ing edge. Keep draw
ing views unti l you achieve a view in which 
the identity of the original foods is no longer 
discernible. 7 

7 As an extension of this exercise, try the following: 
After having reached the point at which the ident i
ties of the materials are lost, redefine the two materi
als. Then draw a series of views describing a w ith
drawal from the overlapping edge between these 
two new materials. In effect, you wil l have trans
formed the original materials into two new materials 
through a process of analysis, a process of breaking a 
material into its constituent parts. 
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TEXTURAL GRADIENT AND FORM 4 
Organic form. 

Charcoal, newsprint 

This project aims at uniting the earlier stud ies 
in this chapter on material textures with some 
initial indications of variation o f l ight on sur
faces. The primary medium will be charcoal , 
and the study will include a range of both 
fragmentary sketches and completed draw
ings. 

The project begins w ith the theme of 
forms that grow lengthwise. Subjects include 
animal horns, hooves, and teeth , as well as 
branches of trees. Later themes wi ll be materi
al, surface, and l ight. Subjects for these studies 
will be wood,fur,skin, feathers,scales, and the 
like. The overall aim of this project is to gain 
knowledge of various materials and shapes, 
as they are perceived in various conditions of 
light. 
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Figure 2.21 Jeffrey Pitchford. 



Figure 2.22 David McKee. Figure 2.23 Scot Wallace. 
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Figure 2.24 Paula Mclay Maynes. 
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Figure 2.25 Holly Wasi lowski. 
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Figure 2.26 John C. Ferri. 

TEXTURAL GRADIENT AND FORM 5 
When texture implies perspective. 

Conte, newsprint 

You have grown ski lled by now at recogniz
ing how the material properties of things 
carry informatio n abou t their formal proper
ties. But what of the artificial world? And 
what of env ironments where objects are 
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Figure 2.27 Will Bossert. 

more a rch itectural in character? 
This is a transitional exercise, intended to 

sharpen our understand ing of visual texture so 
that we can build our understanding of linear 
perspective upon it. Find a building with an in
teresting array of decorative elements. Shaped 
cornices, ornately carved frames around wi n
dows and doorways, terra cotta friezes, and sof
fits are the kinds of details to look fo r. 

Figure 2.28 Will Bossert. 

Focusing on thei r decorative textures , 
draw some of these details from an a ngular 
direction . The angle at which you draw the 
objec t is key. Pick an angle such that parallel 
edges on your subject seem to converge. 
Avoid frontal directions of view that might 
allow these edges to remain nearly para llel. 



Figure 2.29 Patricia Clark. 

TEXTURAL GRADIENT AND FORM 6 
From texture to perspective. 

Conte, newsprint 

Like the previous one, this exercise is aimed at 
bu ilding our understanding of linear perspec
tive upon Gibson's understanding of the tex
tural gradient. We intend to treat perspective 
as merely a special case of the textural gradi-
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ent, one in which , owing to their formation , 
material textures tend to recede to common 
vanishing points. In short, we aim to derive 
perspective as a m aterial fact of the visual 
field, much as Gibson has defined it for us. 

For your subject, look for repeated ele
ments and intervals at multiple scales: at a 
smaller sca le, bricks, boards, and the l ike; at a 
larger scale, window and column interva ls. 

Figure 2.30 Vincent Chew. 

Focusing on these elements, and considering 
thei r role in the larger order of the buildi ng, 
draw a large portion o f the buildi ng as a tex
tural array. Again, pay close attention to the di
rection of your view. Fai rly steep angles are 
usual ly better. And in th is exerc ise, i n contrast 
to the previous one, you need to stand far 
enough back to sense the perspective of the 
whole scene. 
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GIBSON AND DEPTH CUES 

Cues Based on the Environment 
After presenting the role textural gradi ent 
plays in our perception of surfaces, corners, 
and profiles (the building blocks of the visual 
fie ld, so to speak), Gibson goes on to discuss 
depth cues. Depth cues are conditions of the 
visual fie ld- one object overlapping anoth
er, for example- that commonly yield per
ceptions of depth. Though others had identi
fied them before, Gibson contribu ted greatly 
to our understanding of their nature. What 
stands out in his explanation is the way it pro
ceeds from his discussion of textural gradi
ent. As in that discussion, the characteristic 
conditions in the environment and their sig
nature array of textural gradients remain cen
tral in his explanations of depth cues. 

As his predecessors had done, Gibson 
breaks the list of depth cues into two groups: 
primary cues and secondary cues. The first 
group, numbering three cues, is dependent 
upon either the existence of two eyes or 
upon subtle sensations of muscular re
sponse. These cues are effective within only 
short distances from the observer; and be
cause they are Jess involved with the cond i
tions of the environment, for the purposes of 
Gibson's central argument (which is an argu
ment about the environment), these cues are 
less important. 
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Figure 2.31 For Gibson, textural gradient is a natural condition of the environment (Photo: Larry Rumbaugh). 

Primary Cues 
The three primary cues are : 

1. Accommodation. Based on the changing 
focal length required i n focusing objects 
at various distances from the observer. 

2. Disparity vision. Based on the disparity of 
the views between the two eyes. 

3. Convergence. Based on the angle at which 
the eyes must converge in focusing on ob
jects at various distances from the observer. 

Secondary Cues 
The second group of seven cues, by far the 
more interesting to Gibson,had been treated as 
l ess important by those preceding Gibson. 
Indeed, one of Gibson's great contributions 
was i n upgrading the importance of these cues. 
Gibson's predecessors had treated them as a 
set of spec ial cases that are partly learned, 
whereas Gibson explains them with the textur
al gradient, something that is not learned. 
Though he, too, considers them to be special 



This flower appears smaller and nearer 
to the horizon; therefore it is farther 

This flower appears larger and further 
from the horizon; therefore it is closer 

Figure 2.32 He bases his understanding of depth cues on textural gradient (Photo: Larry Rumbaugh). 

cases, for him they are special cases of the 
information from the environment, the contin
uous surface texture of the world around us. 
Thus, he considers linear perspective as a 
special case arising when surfaces in the envi
ronmental have parallel alignments, and size 
perspective as a special case of the density of 
textures at various distances.ForGibson,these 
cues arise as a natural correspondence be
tween the retinal image and an environment 
made of discrete parts. 

The secondary cues are the more inter
esting for our purposes as wel l because, ex
cept for mot ion parallax, they can al l be 
replicated by draw ing. They might even be 
ca lled the pictorial cues. I list them here in 
the order in which, in my observation, they 
are acquired as conventions for use in mak
ing drawings. This b rief listing is followed 
with more lengthy explanations of each 
cue, which address two issues: the informa
tion signature of the cue and its use as a 

convention in drawing. The secondary cues 
are: 

1. Distance from the horizon line. Based on the 
tendency of ob jects to appear nearer the 
horizon line with greater distance from the 
observer. 

2. Overlap. Based on the tendency of near ob
jects to overlap far objects. 

3. Shade and shadow. Based on three-d imen
sional model ing of objects in l ight, shade, 
and shadow. 

4. Size perspective. Based on the apparent re
duction in size of objects with greater d is
tance from the observer. 

5. Atmospheric perspective. Based on the ef
fect of the atmosphere on the color and vi
sual acuity of objects at vari ous d istances 
from the observer. 

6. Linear perspective. Based on the apparent 
convergence of parallel lines to common 
vanishing points with increasing distance 
from the observer. 

7. Motion parallax. Based on apparent relative 
motions of objects at various distances 
from the observer when the observer is 
moving. 
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DISTANCE FROM THE HORIZON liNE 

Objects approach the horizon line with greater 

distance from the viewer. 

Its Signature 

It is a fact of optics that ob jects seen in the 
foreground tend to overlap their backgrounds. 
The tops of trees overlap the background sky; 
columns overlap the ceiling they support; ta
bles overlap the floor on which they rest. The 
positions at which objects appear to meet 
background surfaces indicate their distance 
from an observer. The base of a nearer column 
will appear lower against its background floor 
and further from the horizon line (the height 
of the observer's eyes in the view). Conversely, 
the base of a more distant column will appear 
higher against the same floor, and thus nearer 
to the horizon line. 

Its Use in Drawing, a Special Case: 
Upward Position in the Visual Field 

Two characteristics of our environment tend to 
make this cue apply more readi ly to condi
tions below the horizon li ne than above. First, 
we live on the Earth's surface, a condition 
dominated by gravity Most things we see in 
daily life tend to be located near the ground, 
and logically we tend to think of their loca
tions in terms of that ground surface. Second, 
we are upright beings, and so much of the time 
view the world from a relative ly elevated stand
ing position . From th is point of view, most ob
jects of interest appear arrayed against a back-
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Figure 2.33 Distance from the horizon line indicates distance from an observer. 

ground below the horizon line, much as tables 
and chairs appear located against the back
ground of the floor on which they rest. 

Thus when we make drawings, we can 
easily represent basic positional relationships 
merely by locating things higher on the 
ground i f they are farther or lower if they are 
nearer. This practice of position ing things 
higher in the visual field to i ndicate greater 

depth is used by many cultu res, even those 
that historically have not used linear perspec
tive. In addition to atmospheric perspective, it is 
the central pictorial convention of Chinese 
and Japanese landscapes. 

Perhaps because of its simplicity, this con
vention, which we w ill call upward position in 
the visual field, tends to be the first depth cue 
used by ch ildren. Children as young as 5 com-
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Figure 2.34 The road is nearer. The house is fu rther. The mountains are furthest. 

mon ty use it, and all of us at between ages 
5 and 7 have probably made drawings very 
much like the one in Figure 2.34, w ith the 
road in the foreground, the house in the mid
dle-ground, and the mountain in the 
d istance - alllaid out such that higher in the 
picture indicates further. 

But th is convention is not without its 
problems. Though optically related to linear 

perspec tive, later in li fe upward position in 
the v isual fi eld seems to distort some obser
vati ons, which are necessary for mature per
spective drawing. It is as if some vestige o f this 
earlier convention makes linear perspective 
more difficult to acquire. 

I have often had exchanges along the fol
lowing lines when I have sat down to com
ment on a student's perspective that has exag-

gerated the amount of visib le floor surface in 
the v iew, a tendency that commonly plagues 
novices in perspective drawing. 

Doug: "! th ink you're showing more floor sur

face than should be apparent." 

Student:"But it's a deep space, and 1 wanted to 

make it look deep." 

Almost as a case of life imitating art, the ob
servation is thrown off by the earlier use of 
upward position in the visual fie ld . Greater 
depth seems to translate almost automatica l
ly into higher in the visual field. 

Observations of overhead surfaces, sur
faces above the horizon line such as ceilings, 
beams, and roof overhangs, are made particu
larly di fficult by misunderstanding the con
vention of upward position. Above the hori
zon line, conditi ons reverse. Look at the view 
in Figure 2.33. The nearer column touches 
the beam higher i n the visual field. The far
ther column touches it lower in the fi eld. 

Distance from the Horizon Line: A Better Way to 
Understand the Cue 

Because of this confusion, the only unified 
way to understand how depth can be inferred 
from the position o f objects on their b ack
grounds is to understand the cue in its rela
tionship to the hori zon line. Whether above 
or below the viewer's height, those things ap
pearing closer to the horizon line are further 
from the observer; those things further from 
the horizon line are nearer to the observer. 
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OVERLAP (AND MOTION PARALLAX) 

Based on the tendency of near objects to overlap far 

objects. 

Its Signature 

According to Gibson, readings o f overlapping 
edges arise in abrupt shifts of textural gradi
ent, from the gradient of the material in front 
to that of the material behind. Of the pictorial 
cues, overlap seems the most definitive. 
Though by no means foolproof,8 an apparent 
overl ap seems to establish exact ly what is in 
front of what. 

I would speculate that the reason over
laps seem so compelling owes to th eir rela
tionship to motion parallax. 9 When we move, 
nearer things tend to move more rap idly 
across the visual field, and distant things 
more slowly Consider the view out the win
dow of a moving tra in. Telephone poles be
side the tracks whip by quickly; a house on 
the other side of a field moves more slowly, 
and a distant mountain slower stil l. Likewise, 
the textures of these various objects at vari-

8Given a stationary viewer, where gradients are not 
terribly obvious, read ings of overlap function either 
according to prior knowledge of the shapes in the 
field or, lacking the former, according to the law of 
simplicity so valued by Gestalt psychologists. Both of 
these processes can be easi ly tricked. 

9 Motion parallax: Based on the apparent relative mo
tions of objects at various distances from the observ
er when the observer is moving. 
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ous distances also sl ide at vari
ous rates of speed across our 
retinas. And it is at the edges of 
these objects that these various 
rates of optical motion unfold. 
In this sense, edges are where 
the visual action is! 

Edges are also those visual 
attributes we seem to attend to 
most when forming visual im
ages. Our gaze constant ly 
roams the visual world seeking 
out pertinent information 
about objects and surfaces 
around us. But in forming the 
opti cal image, our eyes are also 
engaged in small involuntary 
scann ing flutters called mi
crosaccades. At the edges o f ob
jects, this scanning y ields infor
mation that is un ique in the 
visual field. As our eyes scan 
back and forth across edges, 
the rods and cones on the reti-

Figure 2.35 Macy's Day Parade (Photo: Bruce Lindsey). 

na receive information that oscillates back 
and forth, alternating between the in forma
tion from the background to the in formation 
from the foreground ob ject. Comparatively 
less in formati on fl uctuation attends those 
areas w ithin objects or within uniform back
grounds. As might be expected, the areas 
where information oscillates the most, edges, 
are more important in forming the retinal 
image than those areas that do not change. 

Like a squeaky wheel that gets atten tion, 
edges initiate the retinal image. 

Its Use in Drawing 

On the basis of overlap, flats in theater stage 
sets and paper cutouts in children's pop-up 
books produce convincing spatial representa
tions. It is for the same reason - the op tical ac
tion at profiles- that simple line drawings 
achieve such a potent sense of the visual field. 
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Figure. 2.36a Line drawings: an instant of motion para llax. Rebecca Schultz. Figure 2.36b Consciously vary profiles. Patricia Clark. 

It should not seem surprising therefore 
that line drawing is one of the very first ways 
that we learn to represent objects. In the 
sense that a profile establishes where some
thing is and is not, line drawing offers the im
mediate utility of objectifying things. 

Nevertheless, with line drawings it is im
portant to prevent the outside edgs of objects 
from becoming too dominant. A too-domi-

nant profile flattens an image-much like the 
cutouts in the example of the pop-up books 
mentioned earlier. Instead, from time to time, 
let lines move away from the profile, and con
sciously vary their weight and character. Use 
a playful line. In Figure 2.36b, notice how 
Patricia has sometimes strongly emphasized 
the outside edge and at other times left it out 
altogether. 
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SHADE AND SHADOW (AND DISPARITY VISION) 

Based on three-dimensional modeling of objects in 
light, shade, and shadow. 

Its Signature 

Gibson explains shading of objects in terms of 
densities of gradients on surfaces. Alone in his 
discussion of the secondary cues, his explana
tion of shade and shadow strikes me as some
what obscure. But there is another explana
tion why shade and shadow seem to impart 
such convincing three-dimensional ity to ob
jects in the visual field, and this explanation is 
independent of Gibson's textural gradient. 

Let me draw a comparison between 
shade and shadow and disparity vision. 10 

Though differences between the two cues are 
obvious, their foundation is the same. They 
both depend upon the view from two distinct 
positions. 

Disparity, or binoculm; vision was the root 
o f that wonderful toy of the nineteenth cen
tury, the stereoscope, that all of us have at 
some time seen on visits to the eye doctor. We 
look through a viewer at two adjacent pho
tographs that are slightly offset, to differenti
ate the views from our two eyes. And voila, the 
scene seems real in a way that no single 
photo can match. 

Disparity vision was also the basis for the 
commercially unsuccessful (and headache
producing) 3D movies during the 1950s. I re
member attending the Charge at Feather River 
( the Sioux versus the caval ry) sometime in 
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the mid-50s and finding it 
absolutely necessary to 
duck the arrows that 
seemed to be flying out of 
the screen. The fact is that 
disparity vision does pro
vide a powerful sense of the 
third dimension. How? 

Disparity vision allows 
us to see, however slightly, 
behind things. Each eye can 
verify just what it is that is 
being hidden from the view 
of the other eye. Almost as a 
reprise of motion parallax, 
the second eye sees what 
would unfold behind the 
scene and at what rate , if 
only we were able to move 
our point of vi~w from the 
position o f the one eye to 
that of the other. It is, i n ef
fect, motion parallax with
out the need to move. 

The comparison be
tween shade and shadow 

Figure 2.37 Shade and shadow can indicate surface shape and relief. 

and disparity vision is this: 
in the case of disparity vision, a second eye 
provides the second view; in the case of 
shade and shadow, the sun or some other 
source of illumination provides the informa
tion of the second view. By indicating from 
the point of view of the sun exactly what 
would be overlapped-shadow - and what 

would be out of sight -shade (turned away 
from view)- it provides information that is 
every bi t as potent as disparity vision. In fact, 
arguably, it is even more powerful. Under cer
tain conditions, the sun at our backs and well 
to our left or right, the distance between the 
two sources and the resulting visual triangula
tion are great indeed . 



Figure 2.38 Shade and shadow can indicate surface shape. Harvey Butts. 

Its Use in Drawing 

Shade and shadow each inform us differently. 
In general, shade provides information only 
about surface; shadow provides in formation 
about both surface and location: 

1. Shade can indicate shape. A gradual 
modeling from light to dark within a shaded 

surface indicates a rounded surface. An 
abrupt transition from l ight to dark indicates 
a faceted surface. 

2. Shade can indicate surface orientation. 
The darkness of shading usually indicates the 
degree to which a surface is turned away 
from the light source. 

3. Shade and shadow can indicate surface 
quality and relief A surface casting shade and 
shadow upon itself indicates roughness; a sur
face casting no shade and shadow upon itself 
indicates smoothness. An alpine landscape 
casts shadows into its valleys; the flat steppes 
of Russia cannot. 

4. Shadow can indicate shape. The edge 
of a shadow forms a contour line on the ob
ject receiving the shadow. The form of that 
contour line gives information about the 
shape of both the object casting the shadow 
and the object receiving the shadow. A serrat
ed knife casts a serrated shadow, even on a 
flat surface. A round object receives a round
ed shadow, even from a straight-edged object. 

5. Shadow can indicate the relative posi
tion of objects. An object that touches the shad
ow it casts also touches the surface receiving 
the shadow. An object that does not touch the 
shadow that it casts also does not touch the 
surface receiving the shadow. We know when 
a leaping man has left the ground. He disen
gages himself from his shadow. 

IO Disparity vis ion : Perception of depth based on the 
di fference in the view from the two eyes. 
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SIZE PERSPECTIVE 

Apparent reduction in size of objects at a greater 

distance from the observer. 

Its Signature 

Size perspective is based on the reduction of 
the projected sizes of objects and material 
textures with greater distance from the ob
server. It is optically related to linear perspec
tive. Seen fro m the back of a train, the rails of 
a receding track converge into the distance. 
Likewise, at greater distance from the observ
er, the projected width betwee n the rails also 
gets narrower, the te lephone poles shorte r, 
and the cows beside the track smaller. 

With the textural gradient, Gibson freed 
size perspective somewhat from the necessity 
of perceptual learning. Prior to his work, size 
perspective was thought to be conditional, re
quiring knowledge of the real sizes of the ob
jects in view in order to work. It was based on 
a comparison of sorts: a cow at a near d is
tance versus a cow at a greater distance; the 
cow occupying the greater amount of surface 
in the visual image must b e nearer. But for the 
cue to work, we had to know something 
about cows. With the textural gradient, an at
tribute of matter itse lf, pe rceptual learning is 
less necessary Though certain ly helpfu l, it is 
not absolutely required. 

I once saw an amusing demonstration of 
size perspective on Sesame Street that illus
trates the point. In this sequence, Grover came 
close to the camera and said,"near" and then 
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ran off into the distance 
and said, "far." It was obvi
ous to the viewer that the 
"nearer Grover" presented 
the larger image and the 
"farther Grover" the small
er. The sequence was skill
fully presented, as I reme m
ber, so that no cues other 
than size perspective were 
in play No ground su rface 
was visible, no r was there 
any scenery that would 
lend a sense of linear per
spective to the view. 
Furthe rmore, the fact of the 
flat television screen fram
ing the view made the dif
ferences between the two 
projected sizes all the 
more compelling. 

It might be assumed in 
this illustration that size 
perspective would be de
pendent on knowi ng 

Figure 2.39 Three depths defined by the projected sizes of three objects. 

Grover. Certain ly knowledge did help. But 
independent of knowing Grover, as he ran 
away, h is mate rial textures a lso go t sma lle r. 
His eyes a nd ears and the yarn strands of his 
fur and the intervals b etween them all got 
smaller. 

Its Use in Drawing 

One of the very fi rst images that made m e 

want to draw was called The Preacher, by 
Charles White (Figu re 2.40). It shows a black 
preache r, invoking the word of God with his
a rms and hands thrust forward at the listene r. 
It is a powerful image, made all the m ore pow
erfu l because White greatly exaggerates the 
projected sizes of the preach er's hands and 
forearms- with the result that they jab out of 
the canvas like a well-thrown punch! 



Figure 2.40 Charles 
White, Preacher, 1952. 
Ink on cardboard, 

21'/a" X 293/s". 
Collection of Whitney 
Museum of American 
Art, Purchase 52.25. 
Photograph 
Copyright ©1999: 
Whitney Museum of 
American Art. 

That is the more general use of size per
spective: giving depth an extra push, whether 
by exaggeration of size or by skillful compo
sition. But command of size perspective can 
be sub tle as well, in particular in scenes 
where other cues, notably linear perspective, 
are absent. 

Over a period of several months at the 
Carnegie Museum of Natural H istory in 
Pittsburgh, I once had the opportunity to 
watch two itinerant scene painters paint the 

background for a large diorama showing a 
view of the African savanna. The foreground 
had all sorts o f animals-giraffes, zebras, an
tel ope, and others- and surrounding trees 
and ground cover. In the middle-ground and 
background, the scene was intended to ap
pear to extend out across a flat plain for miles 
and miles to distant mountains. Because the 
savanna is flat and relatively empty - just a 
few bushes and grasses- the primary cue 
these painters had available to show that 

plain was size perspective. And this was size 
perspective of a tickl ish sort because the only 
thing whose sizes they could modulate were 
those small pl ants on the plain. How did they 
do it? 

I went by one day and observed them at a 
fairly early stage. They had drawn a horizon 
line around the fu l l c ircumference of the 
background painting, a length o f some 30 
feet. Pinned to th is horizon line at eye-level 
height, like so many people on a clothesl ine, 
were human figures of all sizes. But while they 
were all different sizes, the proportions of 
these figures were carefu l ly maintained. 
Then, day by day, plant by plant, at whatever 
height in the image they needed a bush or 
tuft of grass, the painters would simply dangle 
a human figure from the horizon l ine to that 
position on the grou nd. With the human fig
ure, they had a ready proportioned scale, and 
knew exactly how large to pain t each bush. 

Figure 2.41 Cutouts of people, used to sca le the textures. 
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ATMOSPHERIC PERSPECTIVE 

Based on the effect of air on the color and visual acuity 

of objects at various distances from the observer. 

Its Signature 

Of the pictorial cues, atmospheric perspec
tive is the most painterly. lts information varies 
as a condition of the context, its atmospher
ics, rather than as an absolute condition of 
the objects in a scene. It arises in the fact that 
the light reflected from distant objects must 
pass through more atmosphere to reach the 
observer than the light reflected from nearer 
objects. Two effects result: 

1. Distant objects appear bluer. The materials 
of the i ntervening atmosphere (oxygen, 
water, and dust) tend to more effectively 
obscure the images of more distant ob
jects, effectively supplanting them with 
their own reflected light, the blue co lor of 
our own familiar sky.ll 

2. Distant objects appear less distinct. In ob
scuring more d istant objects, the interven
ing atmosphere is also intercepting the 
light reflected from those objects. The in
formation from them is thus less complete. 
Less of it ever reaches the viewer. Bright 
surfaces appear grayer. Dark surfaces ap
pear grayer. Sharp outline and detail are 
less crisp. 

92 ChapterTwo 

Figure 2.42 The nearer parts of the mill are more distinct, the distant hill less distinct. 

Its Use in Drawing 

For centuries, Western painters have mim ic
ked the apparent "bluing" of distant objects 
merely by adding blue and reducing the satu-

ration of l ocal co lors until objects acqui re a 
soft blue-gray color in the distance. Fine 
Japanese screen painters have traditionally 
used watercolor washes to del iver a soft at-



Figure 2.43 Aerial perspective. Fur Traders Descending the Missouri, George Ca leb Bingham, oil on canvas, The Metropolitan 
Museum o f Art, Morris K. Jessup Fund, 1933 (33.61 ). 

mospheric depth to their landscapes. But 
there are also ways of representing aerial ef
fects in tonal drawing and even l ine-draw ing 
where color is absent. For drawing, the key 

issue is the reduction of visual acuity that oc
curs with greater viewing distance. Here are 
some tips: 

• In describing the play of light on surfaces, 
give the nearer areas a greater range of 
contrast o f value. In the foreground, make 
things that are darker very dark. Make 
things that are lighter very l ight. Then , as 
things recede into the d istance, reduce the 
range of con trast between these extremes, 
in effect approaching m iddle-gray in the 
distance. 

• In an effort to make the foreground appear 
sharper, use heavier, darker, and more pre
cise lines for nearer objects. Lighten and 
soften l ines of objects that are further 
away 

11 So distinct is the effect of this apparent "bluing" that 
geographic features are sometimes named for it. 
These usual ly are mountains or mountain ridges that 
tend to be seen from a greater distance: the Blue 
Ridge ofVirginia,and Blue Mountain in Pennsylvania. 
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LINEAR PERSPECTIVE (AND PERSPECTIVE) 

Based on the apparent convergence of parallel lines to 

common vanishing points with increasing distance 
from the observer. 

Its Signature 

Gibson finds perspective order in all environ
ments, even in those with no straight Jines 
and little obvious perspective content. Seen 
through Gibson's "textural gradient glasses," 
clouds in the distance near the horizon evi
dence intervals of foreshortening that seem 
every bit as o rderly as a grid of ceiling tiles. 
Indeed, the textural gradient is just that: the 
material textures of the visual world, natural 
or artificial, seen as perspective order. 

On the othe r hand , linear perspective is a 
kind of special case of perspective.lt arises in 
circumstances where objects evidence paral
lel lines; where x,y, z right-angle coordinates 
are implied by the objects in the scene. 

In Gibson's terms, perspective is a charac
teristic of the visual field rather than the "visu
al world." It approximates how we see, the reti
nal image, rather than what we see, the 
objec ts in the world before us. As a flat image, 
Figure 2.45 shows tracks converging, one big 
train and one little train, and trapezoidal pas
senger cars. But that is not what we perceive. 
We perceive tracks extending into the dis
tance, a near train and a far train, and rectan
gular passenger cars. 

As with this view, the potency of perspec
tives arises in their ability to capture a visual 
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moment in a way that is 
specific to one individ
ual, in one position in 
space, and in one mo
ment in time - a power
fu l immediacy. l confess 
that the train in this 
painting still seems to 
rush out of the page at 
me now, much as it did 
when l first saw this 
same view as a chi ld of 7. 

_,. ~ --· .,_ 

There has always 
been a good deal of de
bate about perspective, 
dividing along two sides. 
Is perspective a tru th of 
vision? Is it evident to 
greater or lesse r degrees 
in everyone's environ
ment and a universal 
fact of the visual image? 
Gibson wou ld certainly 
answer yes. He is pre
pared to find perspec
tive in all places, even 

Figure 2.44 Gibson is prepared to see perspective order even in clouds near the horizon. 

the grains of sand of a 
desert. 

Or is perspective something that is 
learned? Is it a case o f life imitating art? 
Does the world seem to converge only after 
we have first made lines van ish to common 
vanishing points? Is perspective , in other 
words, a cultural arti fact, an issue for the vi-

sian and representations of some, but not 
others? The app roach in the first chapter of 
this book,"Engaging the Visual World," aligns 
partly with this last view. It presents the act of 
making marks as the in itiator of drawi ng 
and, by implication, some aspects of seeing 
as we ll. 



Figure 2.45 Spirit of America. GrifTeller. 

We sha ll come to no resolution of this de
bate here. The issue is very much complicated 
by the fact that how we see and how we repre
sent what we see are two very separate ques
tions . For what it 's worth, my own view takes a 
little from both sides. I think perspective is an 
absolute truth of the visual field , but only if we 
care to notice it. I have watched a sufficient 

number of students strug
gle with convergence to 
know that much about 
pe rspective must be 
learned . Be that as it may, 
this chapter does assu me 
Gibson 's views on per
ception and perspective. 
It treats perspective as a n 
absolute truth of the visu
a l field . But first: some his
tory of perspective. 

Its Use in Drawing: A Brief 
History through the Early 
Renaissance 

The history of perspec
tive is an interesting 
story in itself, beginning 
as it does with the an
cient Gree ks and having 
an impact even to the 
present day on the ways 
in which we construct 
arti ficia l wo rlds in cine
ma and the computer. 

This history would be outside the scope of 
this book were it not fo r the im pact it so ob
viously has on Gibson's conception of the vi
sual world and , through that , on the ap
proach to drawing in this chap te r. I present 
this history briefly here to establish two un
derstandings of pe rspective that are relevant 
to Gibson: 

1. Perspective is based on an understanding 
of space that is universally appl icable: that 
is, x, y, and z coordinates are extended 
everywhere. 

2. Arising in that spatial conception, perspec
tive makes the view of any one ind ividual 
predictable within that space. 

The Ancient Greeks and Romans 

The ancient Greeks were the firs t to use per
spective as a means to represent depth. In the 
fifth and sixth centuries B.C., their paintings of 
human figures evolved from a mo re r igid 
generic portraya l to one that used foreshort
ening and shading. They apparently reached 
a convincing level of "realism." Stories were 
to ld of Zeuxis, who painted grapes of such re
alistic appearance that even the birds pecked 
at them; and of Parrhasios, who painted 
drapes that caused people to try to draw 
them aside. It was a lso duri ng the fi fth centu
ry B.C. that the scene painter Agatharchos was 
c redi ted with inventing perspective.12 The 
Greeks' knowledge appears to have been em
p irica l. As far as is known , they did not con
struct lines to c entral vanishing points . But 
they d id at least appear to understand a nd 
use a kind o f general convergence to con
struct qu ite convincing stage set designs. 

12 Blanshard, Frances Bradshaw. Retreat from Likeness 
in the Theory of Painting (New York : Columbia 
University Press, 1949),p. 15. 
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Figure 2.46 The Battle of /ssus, ca. second to f irst century B.c., mosaic, 8'11" X 16 '9 '12". Museo Archeologico Nazionale, Naples, 
Italy. Alinari/Art Resource, NY. 

The Romans subsequently copied the 
techn iques developed by the Greeks- many 
of their art isans were Greek. It is largely 
through their artifacts that we have knowl
edge of the Greeks' earlier command of per
spective. Images unearthed at Pompeii and 
Herculaneum in the eighteenth century show 
great understanding of both the convergence 
of parallel l ines and the sub tle foreshortening 
o f human and animal forms. The mosaic in 
Figure 2.46,a copy of a Greek painting, dated 
from between the second and fi rs t century 
B.C., shows the Battle of Iss us, Alexander the 
Great's victory over the Persians in 333 B.c. 13 
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The scene presents the moment in which 
the tide of the battle turned, and Darius and 
the Persians began their flight. In the spi rit of 
perspective, we have the fee ling that we are 
there-the same immediacy o f the moment 
that we recognize in the image of the train 
discussed earlier. The horses in the center 
and right are carefully foreshortened and rac
ing along angular paths through the furious 
fight. Each combatant seems to occupy and 
defend a position on the battlefie ld. 

Even more astonishing than the Battle of 
lssus is a mural discovered in 1961 on the 
Palatine Hill in Rome in the Room of the 

~----------------.-------·-·------~ 

Figure 2.47 Sketch of wall painting,"Room of the Masks," ca. 
first century B.c., Palatine Hill, Rome. 

Masks and dated possibly from the first centu
ry B.C. If we trace the convergence o f the 
edges in this scene and examine its foreshort
ening, we see a command of these issues that 
is every bit the equal of the early Renaissance 
masters. Did these painters in the ancient 
world know what is called "artificial" perspec
tive? Did they know not just how to make per
spectives based on observation, but on 
knowledge of optical projection as well? With 
this mural we have to conclude that they may 
well have. 14 

For reasons that are unclear, perspective 
vanished from use as the Roman Empire grad-



Figure 2.48 Sketch of The Allegory of Good and Bad Government, 1377-1379, Ambrogio 
Lorenzetti, Palazzo Publ ico, Siena, Italy. 

Figure 2.49 Masaccio (1401-1 428), The Holy 
Trinity with the Virgin. S. Maria Novella, Florence, 
Italy. Alinari/Art Resource, NY. 

ually dissolved. The illusion of depth, so 
strong in the Roman images and even some 
early Christian images, 15 seemed to have been 
lost or become less necessary for the church 
and society as they subsequently developed. 

Brunelleschi and the Renaissance Rediscovery of 
Perspective: A Universal and Continuous Order 
for Space 

Perspective first reemerged in the work of 
some of the so-called proto-Renaissance 
painters. In the years between 1250 and 1350, 
a kind o f "stage-set" perspective, reminiscent 
o f images from Pompeii , is evident in anum
ber of frescos: those in the Upper Chapel at 

Assisi (attributed to Cimabue) depicting the 
life of St. Francis, Giotto's frescos in the Arena 
Chapel at Padua, and Lorenzetti's large mural 
for Siena's Palazzo Publico ( town hall), to 
name a few. In these images, parallel lines do 
seem to converge, though never to consistent 
single vanishing points. Their technique 
shows receding lines slanting downward if 
they are above the horizon and upward i f 
they are below the horizon. l6 

l3 Honour, Hugh and Fleming, John. The Visual Arts: A 
History (Englewood Cliffs, NJ: Prentice Hall Inc., 
1982), pp.146-153. 

14 Wright, Lawrence. Perspective in Perspective 
(London, Boston, Melbourne and Hen ley: Ro utledge 
& Kegan Paul, 1983),p.38. 

15 The Good Shepherd, a mosaic at the Mausoleum of 
Galla Placidia in Ravenna dated i\.D. 425 is an exam
ple of a late Roman Christian image that still made 
significant use of pictorial cues of depth. 

16White,John. The Birth and Rebirth of Pictorial Space 
(Boston: Boston Book and Art Shop, 1967),pp.23- 85. 
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The first use of true convergent perspective 
is attributed to Brunelleschi sometime be
tween 1416 and 1425, 17 and it is interesting that 
he used it as a simulation for a design proposal 
for the doors of the Baptistry in Florence. The 
first convergent perspective that still exists, The 

17Though Brunelleschi's image no longer exists, his bi
ographer, Manetti, gives a detailed account. 
Brunelleschi , the designer of the great cupola at S. 
Maria del Fiore in Florence, had entered a competition 
for a new set of doors for the Baptistery opposite the 
church. He wanted to convince the reviewers that his 
proposal would be best, and he literally used mirrors. 
He positioned a mirror on the steps of S. Maria del 
Fiore such that the Baptistery was visib le. Facing the 
mirror, he created a kind of peep-show demonstration. 
First he painted a perspective image of the Baptistery 
with his proposed doors on a solid plate. Then he cut a 
hole through the back of the painting. He positioned 
and aligned the painting so the mirror was viewed 
through that hole and so that his image of the 
Baptistery with his proposed doors was seen exactly 
superimposed over the scene of the background 
square in the mirror. Though the methods Brunelleschi 
used to create the actual painting remain unclear, the 
fact of the peep-hole and its obvious equivalence to 
the station point used in perspective construction give 
this image credence as the first art ificially created per
spective. I have relied on three accounts here: White, 
John. The Birth and Rebirth of Pictoriaf Space (Boston: 
Boston Book and Art Shop, 1967),pp.l l2-12l;Wright, 
Lawrence. Perspective in Perspective ( London, Boston, 
Melbourne and Henley: Routledge & Kegan Paul, 
1983), pp. 55-65; Edgarton, Samuel Y. Jr. The Renaissance 
Rediscovery of Linear Perspective (New York: Basic 
Books, 1975),pp.3-15,91-105. 
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Figure 2.50 Bigallo Fresco, Anonymous, fourteenth centu ry. Panorama of Florence, detail f rom the Madonna della 
Misericordia fresco. Loggia del Bigallo, Florence, Italy. Orphanage of the Bigallo, Florence, It aly. Alinari! Art Resource, NY. 

Holy Trinity with the Virgin, was painted by 
Masacc io in 1425. It has been suggested that 
Brunelleschi showed him how to do it, but 
whatever the source, this painting is the first 
post-Roman image we have that uses conver
gence to single vanish ing points. Othe rs soon 
followed: in paintings by Paolo Uccello 
(1397 -14 75) and Piero della Francesca 
(1420?-1 492) and in sculptural reliefs by 
Ghiberti (1378-1455) and Donatello (1386?-
1466). Overnight-or so it must have seemed 
-the pictorial world had been remade. 

How the World Seemed to Change 

In his fascinating book, The Renaissance 
Rediscovery of Linear Perspective, Samuel 
Edgarton advances a provocative explanation 
of the nature of that change.18 As po lar oppo
sites about that change, he discusses two 
topograph ical views of Florence that, roughly; 
straddle 1425, the year of The Holy Trinity and 

!8 Edgarton, Samuel Y Jr. The Renaissance Redis
covery of Linear Perspective (New York: Basic Books, 
1975). 
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Figure 2.51 Map with a Chain, eighteenth century reproduction o f the Catena Map of 1490. Museo di Firenze com' era, Florence, Italy. 
Al inari/Art Resource, NY. 

the Virgin. The first view is a detail from a fres
co at the Loggia del Bigallo, painted circa 
1350. The second is the Map with a Chain 
(named for its decorative chain b order), an 
image o f the city from 1480. Edgarton poin ts 
out that, except for Brunelleschi's dome, there 
had been few physical changes in the city in 
the inte rval between the views - nothing 
physical, in othe r words , that might exp lain 
the obvious diffe rences between these two 
prese ntations of Florence. 

An inspection of the pictorial cues in the 
two views is reveali ng. Both clearly represent 
depth, but they use differe nt cues to do it . 
Overlap seems to dominate the Bigallo Fresco, 

bu t it is not the sort of overlap that yields a 
clear read of obj ects at vario us distances. 
Rather, the bu i ldj 109 

ings in the scene seem to rush out at the 
viewer all at once. Upward position in the vi
sual fi eld is a lso evident ; bui ldings lower in 
the picture are obviously nearer and the high
er ones further. But because the gro und is 
nowhere to be seen - the view is simply too 
c rowded- it is not the sort o f usage that 
yields much sense of where bui ldings are, re l
ative to each other. 

What does see m absolute ly clear is our 
sense of the three-dimensionality o f the 
bui ldings as individual parts (Edgarton uses 

the term "depth shape"). 
Most are rendered in 
shade, and a Giottoesque 
convergence at their tops 
seems to create a unique 
viewi ng angle for each. 

By contrast, the Map 
with a Chain presents a 
readable and continuous 
ground. While it is not a 
linear perspective, the 
view uses upward posi
tion in the visual field 
and some e lements o f 
size perspective w ith 
such detai led command 
that we have a real sense 
of where important build
ings are located re lative 

to each other. And we know much of the city's 
layout as well. We know that the c ity is built 
along both banks of the Arno. We know that 
the Uffizi Palace is near the river and that S. 
Maria del Fiore is further away. We could 
make similar positional statements about 
other buildings as well. Most important, be
cause the background includes surroundi ng 
geographic features such as the mountains to 
the north and the hi lls to the south , we get a 
clear sense o f where Florence is located in 
the world . 

Does this mean that one view is more 
"real" than the other? Edgarton offers this ob
servation. Each portrays something real about 
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Florence, but they show different realities. 
The Bigallo Fresco presents the "feel" of the 
city: the visual excitement it might have pre
sented to an arriving visitor. The Map with a 
Chain, on the other hand, offers a sense of 
overview, a sense of the order of the whole. 

Then Edgarton asks a provocative ques
tion: With which sense of the world would 
Columbus have ventured out across the Atlan
tic some 70 years after Brunelleschi in 1492? 
With that of the Bigallo Fresco or the Map with a 
Chain ?With this question,Edgarton suggests a 
deeper meaning of perspective, one that goes 
beyond its optics and beyond its importance 
for making pictures. Perspective was, Edgarton 
suggests, a way of ordering the world in x,y, z 

coordinates, a way that wou ld be universal and 
applicable everywhere. So useful would this 
spatial conception b ecome that it would even
tually emerge in the gridwork of Mercator 
maps in the 1600s as well, and make routine 
the navigation to distant lands as yet unknown. 
Gibson would have most certainly felt at home 
in such a spatial conception. It is the one from 
which his own understanding sprang. 

How We Will Draw Perspectives 

In the spirit of Gibson, at the outset we will try 
to derive our understanding of perspective by 
drawing th ings in which perspective order is 
implicit. To make things easier, we will draw 
buildings, which have repeated intervals of 
foreshorten ing and horizontal and vertical el
ements. However, somewhat in anticipation of 
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Figure 2.52 Develop an armature of convergent lines. 

Chapter 3, we will also force geometric under
standing into what we draw. We will do this to 
gain control over the perspective order that is 
already present in what we draw. Here are 
some general guidel ines. 

Observe the character of the view. 
Recognize the character of your view and its 
convergence at the outset. These fac tors will 
vary with your direction of view and position . 
If you are looking horizontally and parallel to 
the long wall o f a space, that same long wall 

will appear to conve rge or vanish at a po int 
directly opposite you , the point at which 
you're looking. On the other hand, if yo u're 
looking diagonally across a room at a corner, 
the n the space will appear to generate two 
van ishing points on either side of your view
point. The he ights o f these vanishing points 
will also va ry with your view ing location. If 
you're higher in th e space, vanishing points 
will a lso be higher; if you're lower, they will 
a lso be lower. 



Figure 2.53 Halve and double interva ls of foreshortening. 

Develop an armature of convergent 
lines. Note what the arch itecture offers you 
already: cornice lines, alignments of open
ings, and material joints. Using these lines, 
draw a host of converging guidel ines that ra
d iate out from the view's vanish ing points. 

Represent foreshortening by halving 
or doubling intervals. Look for an underly
ing geometric order in the surfaces of the 
space, and foreshorten that order. Look for a 

repetitive order. This may be a materia l tex
ture, a structural framework , or a sequence of 
openings. Based on the diagrams in Figure 
2.53, foreshortening can proceed in two ways 
from these elements: 

• Halving intervals (left side of space). Guess 
one large interva l w ith an even number of 
parts, for example, fou r co lumn bays. Using 
the diagonals of this interval , divide it into 

two halves. Using the same method contin
uously applied, subdivide these intervals 
into ever smaller units. 

• Doubling intervals (right side of space). 
Guess one small interval, for example, one 
column bay. Find the midpoint of an oppo
site side. Extend a diagonal from one cor
ner of the interval through that midpoint, 
thus doubling the original interval. 
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Figure 2.54 Measure projected angles and lengths. 

Measure projected angles and distances 
on an assumed picture plane. Throughout 
the process of generati ng a perspective, you 
need to measure projected angles and 
lengths. In this way you incorporate the sense 
of the view from your location. Before begin
ning, remember that the projected angles and 
lengths you see before you will likely differ 
from the actual angles and lengths of the ob
ject you are drawing. What is in fact 90° wil l 
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l ikely not project as 90° i n the perspective 
view; what is in fact a square probably does 
not project as a square. Whether measuring 
projected angles or lengths, you should imag
ine that you are viewing the scene before you 
through a large sheet of glass that has been 
placed perpendicular to your line of sight at a 
comfortable distance from you . You should 
conce ive of making your measurements on 
that glass window: 

• Measuring projected angles (above left). Use 
your pencil as a protractor of sorts. Place it 
over the optical angle you wish to mea
sure, measure it (usually it makes sense to 
think of it as measured off the vertical or 
horizontal), and then transfer that angle to 
your drawing. 

• Measuring projected lengths (above right). 
Use your penci l as a rule r of sorts. 



/ 

Superimpose it over the d istance in ques
t ion and measure along its length. Then 
transfer that projected length to your 
drawing. 

Develop the view directly over the geo
metric armature. 19 Having built the arma
ture from the underly ing geometry of the 

../ 

scene before you, develop the perspective of 
the space right over that armature. Think of it 
as hung over that armature, much as a curtain 
wa ll is hung on the structural frame of a 
building. Though the order of the framework 
has been derived from that architecture origi
nally, let that framework now serve to · give 
order back to the architecture as you draw. 

' J, . ' 

. t~~1 
\ 

Figure 2.55 A perspective should be 
developed around t he geometry of the 
scene. Li Hang Wang. 

19 1 want to acknowledge the contributions of 
Professor Bruce Lindsey and, indirectly through him, 
Professor Phi l Grausman of Yale University, for my un
derstanding of the geometric armature. A presenta
tion of Grausman's teaching can be found in: Crit 15, 
The Architectural Student Journal, Summer 1985. 
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FREEHAND PERSPECTIVE 1 
One-point interior view. 

Go to a long, rectangular in terior space that is 
characterized by repeated architectural inter
vals.ldeal spaces wi ll have repeated structur
al bays.A church or an industrial warehouse 
would make good choices. 

First derive the underlying geometry from 
the space. Begin with a freehand drawing of 
the geometry of the end wall. It should i n
clude information such as overall proportion, 
centerlines of columns, and heights of major 
elements, but it should remain abstract. You 're 
drawing the underlying geometry of the end 
wall, not the wall itself. The lin es shou ld have 
the character of guidelines. 

Then, locate a point on the end wall that 
is directly opposite your own posi ti on. 
Because you are looking parallel to the left 
and right side-wal ls o f the space, this point 
wi ll serve as the central vanishing point for 
the view. Draw a hori zontal line through this 
point. This is the horizon l ine. It represents 
the horizon of the view as we wou ld normally 
understand that term in dai ly l i fe. It also rep
resents the height of the v iewer, your height, 
in the view. 

Next draw a set of light lines radiating out 
from the central vanishing point. Within this 
set, emphasize those lines that are pertinent 
to the geometry o f the space, cornice lines, 
string courses, tops and bases of openings, 
and the like. 
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Then fore-
shorten intervals 
of depth in the 
view. These might 
be structura l in
tervals, such as 
column bays, or 
surface intervals, 
such as doors 
and windows. 
Use whatever is 
logical given your 
subjec t. Begin by 
guessing one in
terval. Then use 
one of the two 
methods outlined 
earlier, doubling 
intervals of fore
shortening or 
halving intervals 
of foreshorten-

Figure 2.56 One-point perspective, where increments of foreshortening are guessed. Paul Miller. 

ing, and extend 
the intervals of depth of the armature out 
toward you. 

Now that you have an abstract representa
tion of a continuous space, draw the persp ec
tive right over the geometric armature. Try to 
retain a hierarchy of line-weights, with lighter 
lines representing the spatial armature and 
heavier lines representing the objects and 
surfaces in the space. 

Comments: Making straight freehand lines is not 

natural, but it is necessary for perspective. Our 

arms are attached at our shoulders and, when we 

draw the long straight convergent lines that per

spectives require, our arms tend to act like com
passes - with the result that the lines have pro

nounced arcs. For the most difficult lines you can 

make things easier for yourself by rotating your 

drawing board so you can draw lines directly to

ward or away from your body, an easier motion to 

control. 



FREEHAND PERSPECTIVE 2 
Two-point interior view. 

Go to an interior space that is characterized 
by a strong diagonal direction of v iew and by 
repeated architectural intervals such as 
doors, windows, and structural bays. Draw the 
geometry of the space first. At an appropriate 
size, represent a major corner in the space 
with a light vertical line. At a height equiva
lent to your point of view, draw the ho rizon 
line across this vertical. 

Figure 2.57 Jonathan Kline. 

Figure 2.58 Kase Macosko. 

At points along the horizon line to the left 
and right of the corner, locate vanishing 
points for the two spatial axes of the space. 
Before you locate these, consider the orien ta
tion of your direction of sight relative to the 
space. There are two basic conditi ons: 1) If 
you are looking in to the corner at an angle 
approximately 45° to either side, the two van
ishing points wi ll be approximately equidis
tan t to either side of the corner. 2) If you are 
looking more nearly perpendicular to one o f 
the walls, then the view will generate one van
ishing point closer to the corner w ith which 
you begin and one fur ther away Figures 2.58 
and 2.59 are examples of this condition. 

Next, draw sets of light lines radiating out 
from the two vanishing points. Wi thin these 
sets, emphasize those lines that are pertinent 
to the geometry of the space as it extends out 
toward you. 

Figure 2.59 Edward Parker. 

Now, guess and indicate one interval o f 
depth in the view. This might be a structu ral 
i nterval , such as a column line, or a surface 
interval, such as a door or window. To com
plete the spatial framework, double intervals 
of foreshortening or halve interva ls o f fore
shortening to extend the grid forward and to 
give it sufficient density In general, more lines 
are better than too few lines. 

As in the earli er one-point views, draw the 
objects and surfaces of the space ri ght over 
the geometric armature. 

Comments: Figures 2.57, 2.58, and 2.59 are good 

examples of the kind of hierarchy of line-weights 

you should achieve. The idea is to distinguish the 

governing order: between the armature, which 

you make lighter, and the object itself, which you 

make darker. 
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FREEHAND PERSPECTIVE 3 
One-point view of stairs. 

Stairs are interesting because of their three-d i
mensional complexity. No other architectural 
element so obviously addresses all three spa
tial axes. Furthermore, their sloping elements 
-banisters, handrails, and stringers-offer 
ready demonstration of the more general 
issue of vanishing points of slopes. 

Start, as before, with a one-point frame
work derived from the space in which the 
stair is placed; represent the plan of the stair 
within that framework. Build the stair up from 
that plan, stair by stair, as an issue of rise over 
run. Better still, construct the height of a land
ing first and interpolate the risers between. 

Observe that the stair's sloping elements 
imply a vanishing point. If your construction is 
reasonably accurate, banisters, handrails, and 
stringers will seem to converge naturally to a 
single point. If the stair is ascending up and 
away from you, that vanishing point should be 
directly above the central vanishing point. If 
the stair is descending down and away from 
you, it should be below the central vanishing 
point. Because the stair likely has the same 
slope whether ascending or descending, these 
two vanishing points should be equidistant 
from the drawing's central vanishing point. 

Comments: An important skill is learning to think 

and draw three-dimensionally. Something that 

fosters this kind of thinking is drawing transpar
ently (as shown in Figure 2.60}, drawing the stairs 

that are out of sight beneath the floor. 
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Figure 2.60 Sung H. Kim. 



Figure 2.61 Two-point view of stairs. 

FREEHAND PERSPECTIVE 4 
Two-point view of stairs. 

To draw a two-point view of stairs, proceed in 
the same manner as you did with the one
point view. Begin with a projected plan of the 
stair and then bui ld the stair up or down from 
that plan. 

Comments: The issue of the vanishing points for 

slopes gets more complicated in a two-point view. 

Depending whether they are ascending or de

scending, these points will still be equidistant 

above and below the vanishing point for the axis 

they parallel. But vanishing points for d iagonals 

along axes that vanish far to the left or right will be 

further above or below than along axes that van

ish closer to the center of vision. 

Figure 2.62 Slopes vanish above (or 
below) central vanishing points. 
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FREEHAND PERSPECTIVE 5 
Perspective of octagonal forms. 

Until now, most of the things we have drawn 
have lent themselves easily to perspective. 
The octagonal objects we will now address 
present a transitional set of challenges that 
will help when we address irregu lar forms 
later on in the book. In drawing these, we will 
need to generate diagonal surfaces. 

Draw the subject from a direction that po
sitions the object as a one or two-point view. 
As before, derive the armature first. Then gen
erate the vanishing points fo r the diagonal 
edges of the object in relation to the rectan
gular grid. One way to do this is to represent a 
square in the projected plan. Then draw its 
diagonals and exte nd them to the horizon 
line, in e ffect extracting the vanishing points 
from the view where these lines cross the 
horizon line. 

Figure 2.63 Octagonal forms generate multiple vanishing 
points (Photo: Howard Saalman). 
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Figure 2.64 Katherine Bojsza. 

Comments: Though your understanding of the 

underlying construction needs to be very precise, 

f rom time to time, as in Figure 2.65, it is good to do 

these drawings fast, to invest them with the feel of 

the exercises in Chapter 1. Ultimately speed is an 

essential issue. If you cannot draw perspectives 

quickly, you will tend not to use them as a a tool in 

your design process. 

Figure 2.65 Vincent Chew. 



Figure 2.66 Ronni Fleisher. 

FREEHAND PERSPECTIVE 6 
Stairs and faceted forms. 

This exercise brings together most of the is
sues we have covered in freehand perspec
tive construction so far: multiple vanishing 
points above and below the horizon li ne gen
erated by slopes, as well as the mu ltiple van
ishing poin ts generated by the diagonals we 
addressed in the most recent exercise. 

Figure 2.67 Matthew Cross. 

The most important issue to keep in 
mind is that the stair, as it ascends or de
scends, also turns. We can understand it in 
perspective if we think of its p lan generating 
diagonal cords that will van ish along the 
horizon line as the stair turns. Then, depend
ing upon the slope, we can simply locate 
these vanishing points above or b elow the 
van ishing point for the cords. 

Comments: The best views that I know for this 
exercise are on the Spanish Steps in Rome, but if 
you can't afford a ticket to go there or you haven't 
a slide, then a spiral fire escape will do just fine. 
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Figure 2.68 Ju-kay Kwek. 
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FREEHAND PERSPECTIVE 7 
Rounded forms. 

In preparation for the upcoming chapter, we 
will now take a more proactive approach to 
the geometry of our subjects. Such an ap
proach becomes necessary when we draw 

Figure 2.70 Use sectional cuts to generate round forms 
(Photo: Sarah Cooper). 

Figure 2.69 Matthew Cross. 

objects that are round. Fifties-vintage cars are 
perfect for th is exercise. 

To draw the car as an issue of textural gra
dient in perspective,you need to map an x,y 
network into the car's surfaces. Do this by 
starting with a superimposed box drawn in 
perspective with vanishing points at the hori
zon line. Then draw sectional cuts (note the 
sectional cuts through the Studebaker in 
Figure 2.68) at various depths through the car 
and use these to generate the surface of the 
car. 

Comments: The drawing of the raised trunk in 
Figure 2.69 provided a great opportunity to apply 

knowledge of vanishing points of slopes, which 

was gained originally from drawing stairs. In this 
case, the vanishing point of the trunk had to be 

below the central vanishing point of the car. 



Figure 2.71 Charles Elliott . 

FREEHAND PERSPECTIVE 8 
Views of hillside streets. 

Though its geometry is less obvious, this exer
cise raises no new issues o f construction . Bu t 
because o f its subject, it w ill bring us to the 
point where we can address the landscape in 
perspective, a subject we will take up in 
greater depth in the next chapter. 

Find a sloping street that is l ined with 
houses and that turns as it rises or descends. 
Proceed as you have in the previous exercise; 
that is, represent the slope first as a horizontal 
element. Generate vanishing points along the 
horizon line in alignment with the street as it 

'· 

Figure 2.72 Jennifer Hanson. 

turns. In doing this, you wil l be considering 
the street as a set o f tangential lines. Then 
generate vanishing points for the sloping 
street above or below the vanishing points of 
these tangents. 

Comments: With its steep hillsides and geomor
phic street layout, Pittsburgh has a wealth of sites 
such as those shown here. If you don't have such 
conditions nearby, photographs provide reason
able substitutes. Views of Italian hill towns or 
townscapes in the Greek islands would do. The key 
issue is that the scene .should have streets that turn 
as they ascend or descend. Figure 2.73 Sloping roads generate vanishing 

points above (or below) the horizon line. 
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MOVEMENT AND PERSPECTIVE 

Withou t diminish ing its value, Gibson 's early 
work does seem to make vision almost pas
sive. Once we consider the world to be al
ready ordered, preordered we might say; vi
sion seems reduced to a process o f 
registering and record ing, a role at odds with 
daily experience. The progress of Gibson's 
later work seemed to recogn ize this limita
tion. Beginning with The Senses Considered as 

Perceptual Systems, published sixteen years 
after The Perception of the Visual World, he gave 
much greater weight to the role of movement 
in visual perception. By the time of his last 
work, The Ecological Approach to Perception, vi
sion emerged as a much more dynamic sense 
of a perceiver who is constantly interacting 
with the environment. 

Clearly then, movement is an issue for 
perspective. Perspective presents the view 
from a fixed position and looks in only one 
direction, and we must acknowledge that we 
seldom view the world this way for long. Most 
of the time, we are moving while we look. As 
a conclusion to this section on perspective 
and Gibson, and as a parallel to the progress 
of Gibson's later work, I want to present sever
al ways perspective might acknowledge 
movement. As this issue has been central in 
my own work, I will use my own drawings as 
examples. 
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Figure 2.74 Holt and Barry Streets, by the author, 80" X 1 1 2" charcoal on paper on canvas. Senator Heinz History Center mural 
(1 992- 1 993) . 

A Sculptor's Assignment 
Years ago, when I was studying architec ture, 
my drawing teacher, Kent Bloomer, now at 
Ya le, gave my class a strange assignment. He 
asked us to draw everything inside our studio 
and everything outside as wel l. Kent is a 
sculptor, and I have come to think that his as
signment had much to do with his trade. As a 
sculptor, he brought a natural skep ticism 
about drawing to the class. Accustomed to 
considering his work in the fu ll round and 

from all aspects, he distrusted the value of 
perspective fo r its l imitation to one direction 
of view and one standpoint. 

Eventually; Kent's assignment led me out
side to draw Pittsburgh , where I found a dy
namic landscape whose steep and twist ing 
slopes presented multiple directions of view. 
It made me look upward whi le I drew. It 
made me look downward , too; it made me 
turn and move along the street - all while I 
drew. 



Figure 2.75 St.Johns and McCardle Roadway, by the author, 48" X 96" charcoal on paper on board (1998). Private collection. 

Drawing Pittsburgh 
I have drawn Pittsburgh for many o f the years 
since, and Kent's assignment has meant a ca
reer for me. l have done civ ic murals and 
smaller images, all built on the more dynam
ic sense o f vision that was implici t in his as
signment. For the purpose of loosening some
what the shackles o f perspective, I want to 
give examples of some of the techniques that 
I've fou nd useful in drawing Pittsburgh and, 
with them,some advice: 

• Draw what you can't see - what's around 
the corner, behind the house. 

• Let the vanishing points sl id e a li ttle. 

Figure 2.76 This drawing shows where to begin. Note how 
the hall at the left is turned slightly. In effect, the view is real
ly two views: a two-point view toward the left and a one
point view down the hall. Toshi Oki. 
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When Order Is Imposed 
Drawing as Imposed Order 



WHEN ORDER IS IMPOSED 

A Trip to Bryce Canyon 
In summer 1989, I took a week-long sketching 
trip to Bryce Canyon in sou thern Utah. I had 
hit a low point in my own work, and I thought 
drawing for an extended period in that very 
rich and three-dimensional environment 
would give me a spark for a new direction. 
What happened to my own work as a result of 
my visit to Bryce is ou tside the scope of this 
book, but something I learned there about 
the process of drawing is central. 

Bryce Canyon exists at a very potent level 
of abstraction. People have described it as an 
immense "dribble-castle" spread over a 50-
square-mile area. It is a playground for what 
psychologists ca ll "projective imagery," that 
very interesting process of attach ing meaning 
to something whi le perceiving it in error. A 
simple example would be looking out an air
p lane window and seeing the face of Abe 
Lincoln in a cloud formation. 1 

In Bryce Canyon, people look at rock for
mations and see all sorts of things. Some see 
people-one spire is named Queen Victoria. 
I tend to see architectural imagery, such as 
castles and gothic churches. Others see 
beasts and animals. The canyon is a bigger
than-life-size "Rorsach test" in stone. 

Order Originates with the Viewer 
For our purposes, what is interesting about 
projective imagery is the direction of its as-
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Figure 3.1 Bryce Canyon, Utah, a p layland for projective imagery. 

signment of meaning. Meaning ori ginates with 
the viewer and is directed at what is seen. This 
is the opposite of what we have considered in 
the previous chapter. There, with Gibson's 
help, we assumed that order already exists in 
the envi ronment around us. As it concerned 
perspective, we keyed on linear detai ls such as 
cornices and column intervals, and through 

them were able to see, read, and re-create the 
perspective order implicit in the building we 
were drawing. Though at times we imposed 
some geometric constructions, these only had 
the purpose of cla rifying order that we be
lieved was al ready there. But with the example 
of Bryce Canyon, we see evidence that order 
can also originate with the beholder. 



Figure 3.2 Author's sketch at Bryce Canyon, Utah: imposing perspective on a scene. 

Just as a matter of technique, during my 
week in Bryce, I often found I had to do more 
than just observe its stone formations in 
order to draw them. There were some formal 
clues already in the stonework to be sure. 
The stone in Bryce is sedimentary. It's lime
stone with various amounts of iron, and 
owing to erosion it has very pronounced hor-

izonta l l ines. But I found all these clues insuf
fi cient to understand the three-dimensional 
order of what I was drawing. Often I had to 
use x, y, z coordinate constructions l ike the 
one shown in Figure 3.2 in order to fully grasp 
shapes. lt was easier when I forced these net
works onto the formations and used them to 
understand the natural conditions. 

It occurs to me that what I was doing that 
summer with these sketches was something 
parall el to the mechanism of projective im
agery, which I described earlier. Yes, I was re
sponding to what I was drawing. But the order 
I was using, the x, y, z coord inate system, was 
mine. It originated with me, not the rocks I 
was drawing. Perhaps we use perspective in 
this way more often than we think, not just 
w ith rocks in a place as strange as Bryce 
Canyon , but even w ith buildings where per
spective seems obvious. 

1 Projective imagery was first studied in depth by 
Gestalt psychologists. Considering that they empha
size the role of preexisting schemata in perception, it 
is a central mechanism for them. In a loose sort of 
way, this chapter does align wi th Gestal t psychology. 
Order is considered as originating with the viewer. 
However, the parallel should not be taken too far. 
There is no argument here that perspective is a 
schema w ith which viewers are born . 
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Perspective: A Chicken and Egg Issue 
In the previous chapter, I hinted that perspec
tive might be more than just an observable 
fact of the environment, and I suggested that 
there is something of a chicken-and-egg issue 
that surrounds the subject. Does perspective 
exist as observable perceptual law for all to 
see, or does the world seem to appear in per
spective only after we first understand the 
concept? 

There is an interesting parallel to th is 
issue-perspective as observable fa ct versus 
perspective as imposed construct-in the 
history of its development during the early 
Renaissance. Like myself in Bryce Canyon, the 
early perspectivists also ran into a problem 
that they simply cou ld not solve through ob
servation alone. 

Alberti's Invention of the Station Point and 
Picture Plane 
Just as we have done with all our perspec
tive constructions so far, the early perspec
tivists were also basing the ir determination 
o f foreshortening on guesswork. In views 
with single vanishing poin ts , they knew how 
to make lines recede to common points. 
They used a system called Pavimenti, mean
ing floor til es. They laid out pictures as grid
works on the fl oor of the view at the start. 
They simply measured equal increments 
along the view's base, and converged l ines 
through these intervals to common vanish
ing points. 
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Figure 3.3 Alberti 's visual pyramid. 

But they were left w i th guesswork to de
termine the projected depths of the tiles as 
they receded into the scene. Various propos
als were put forth, some based on observa
tion and some on arithmetic systems.A popu
lar standard was to reduce successive 
intervals by thirds. But the problem with all of 
these m ethods was that none resulted in 
straight diagonals. 

Leon BattistaAlberti ( 1404- 1472) provid
ed a solution.Aiberti was the very model of a 
"Renaissance man." Mathematician, architec
tural theoretician, and architect, he wrote 
Della Pittura, which forms the first cod ification 
of perspective, in 1435. Alberti scorned the 
various empirical and arithmetic practices of 
the day, and his treatise on perspective did 

solve the problem of the diagonal. But that re
sult was only an effect, a check of sorts for the 
accuracy of his methods.2 

He presented a general understanding of 
the underlying optics o f perspective based on 
the view from an individual observer. To 
model perspective, he proposed something 
he called the "visual pyramid." Points on ob
jects were projected through a picture plane 
to the viewer, thereby generating an image, 
which bore a measurable re lationship to the 
object in the picture. His construction served 
to unify for the first time the relat ionsh ip be
tween the objects in a scene, the picture 
plane, and the viewer.3 

Alberti 's stance was much more proactive 
than his contemporaries. Not content, as they 



Figure 3.4 Depiction of Alberti 's understanding of the picture plane. Durer, Albrecht (1471 -1528). Artist drawing a reclining nude. 
Engraving. Location not indicated. Foto Marburg/Art Resource, NY. 

were, to base his understanding on observa
tion alone, he imposed a uni fied construction 
upon the world first, and it was with that order 
that he observed the objects in the world. 

Consider foreshortening. Consider the 
ho rses in the mosaic, the Battle of lssus (dis

whole that they were foreshortened, not as in
dividual horses. 

On the Wings of Uccello 
With respect to my experience in Bryce 
Canyon, and in light of Albert i's work in per
spective, one of the most interesting early 
perspec tive pai nters was Paolo Uccello 
( 1397-14 75) . Uccello loved perspective, in
deed so much so that he was severe ly c riti-

2 Alberti's method of one-point perspective entered 
common practice. This method, today called the 
magic method, can be used for quick freehand 
views. It is discussed in detail in Appendix A. 

3Wh ite,John. The Birth and Rebirth olPictorial Space 
(Boston: Boston Book and Art Shop, 1967) , pp. 
121-1 26. 

What does this mean for us? In our ap
proach to perspective so far, we, like Alberti's 
contemporaries, have used observation alone. 
Alberti's work requires that we no longer think 
of objects in isolation-the images of the in
dividual build ings seen from indiv idual direc
tions in the Bigallo Fresco from the previous 
chapter come to mind . Instead, we must con
sider (and draw) objects as part of a larger 
spatial conception. We have to think of the 
continuous perspective space first and then 
place the objects in it, rather than the other 
way around. 

cussed in the previous chapter), 
and the spatial conception that 
might have led to their being so 
accurately foreshortened. It was 
one that, from the outset, required 
the original Greek painter to con
sider the horses as parts of the 
larger order of the whole picture: 
as participan ts in the ongoing 
batt le arrayed on the field. 
Understood in that larger context, 
the horses had to occupy space 
and hold spatial relationships rel
ative to the o ther combatants. It 
was as participants in that greater 

Figure 3.5 Bat tle of /ssus (det ail). Mosaic. Museo Archeologico Nazionale, 
Naples, Italy. Alinari/Art Resource, NY. 
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c ized by his contemporaries for being too 
much in love wi th it. To my eye, some of his 
most interesting works are those in which he 
seems to get some th ings in true perspective 
and some things not. His painting the Battle of 
San Romagna (ca. 1450) is a mural-sized 
image in several panels, whose background 
landscape seems almost a throwback to earl i
er proto-Renaissance painters. Its interesting 
sh ifts in scale and somewhat upturned sur
face present a wonderful foi l for th e fore
ground. With that foreground, in particu lar its 
ground surface, Uccello is fully in tune w ith 
the latest perspective tricks o f his day, and he 
takes perspective even further than h is con
temporaries. 

Not content to merely record the events 
of the battle in perspective, he intervened 
with perspective into the event itsel f. The 
poor fellows who perish in this battle do not 
merely die. They die in perfect one-point per
spective convergence! And dutifu lly, for 
Uccello's purposes, they apparently have the 
good sense in their last moments of l ife to 
cast down their weapons as well -once 
again in perfect one-point convergence.4 

Uccello-Piero della Francesca (1420?-
1492) is another - is c redited by some as 
being among the first to move beyond 
Al berti 's grid system to a scheme of project
ing perspectives from plans and elevations, 
the procedure that is presented in conven
tional form in Appendix A of this book.5 

What is certain is that over the course of his 
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Figure 3.6 Uccello, Paolo. The Battle of San Romano, ca. 1450, 
National Gallery, London. 

l i fe, Uccello developed an extraordinary fa
c il ity for understanding odd-shaped objects 
in perspective, even objects that are not im
mediately recognizable for their perspective 
content at al l. Two of his most remarkab le 
drawings show a chalice and a mazzocchio, a 
hol low ring of wickerwork used for a 
Renaissance headdress.6 Looking at these we 
are immediate ly struck by Uccello's under
stand ing of the order that would underlie 
Mercator's (1512-1594) maps w i th their lon
gitude and latitude. He seems to recogni ze 

Figure 3.7 Uccello, Paolo. The Battle of San Romano, ca. 1450 
(detail), National Gallery, London. 



Figure 3.8 Uccello, Paolo (1397-1475). Perspective study of a mazzocchio. Uffizi, Florence, Italy. Alinari/ Art Resource, NY. 

the uti lity of casting an x, y coordinate net
work over a compl icated object in orde r to 
define its form. 

But the key to these constructions is their 
transparency In both, Uccello uses sectional 
cuts through the objects to generate their ap
pearance. The drawing of the mazzocchio 
uses 32 different views of a hexagon rotated 
through the form . The chalice shows horizon
tal contours that go completely around it.As a 
result, we feel as if we can look through the 
chalice to its backside. For Uccello, it is not 
only space that is continuous, but surface as 
well. And he uses the one to get to the other: 
ordering the backside with the same under-

standing as the fro nt, and using sections in 
perspective to mediate between the two. 

The Exercises 
In this chapter, we will approach what we 
draw in the proactive spirit of Alberti and 
Uccello. We shall assume that drawing is a 
process of imparting order to the things that 
we draw. Yes, we will respond to what is al
ready present in an object, but in the final 
analysis we will impose perspective order 
onto whatever we draw. We shall do so
ready or not-whatever the nature of the 
things we draw, be they houses, hills, or 
kumquats. 

Figure 3.9 Uccello, Paolo (1397-1475).Perspective study of a 
chalice. Uffizi, Florence, Italy. Al inari/ Art Resource, NY (image 
modified for clarity). 

4 Wright, Lawrence. Perspective in Perspective (Lon
don, Boston, Melbourne and Henley: Routledge & 
Kegan Paul, 1983),pp. 70- 74. 

5Jbid,pp 70- 79 . 

6 Ibid, p. 73. 
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IMPOSING PERSPECTIVE 1 
Imposing perspective on the figure. 

Before moving out in to the landscape, where 
forms are less accepting o f the imposition of 
perspective, we will impose perspective fi rst 
on someth ing more famil iar: the human fig
ure. We w ill bui ld on an earl ier exercise from 
the first chapter: draw ing the figure with 
straight lines only (pg. 24). 

The model should take a pose in which 
elements of the pose are foreshortened. 
Recl ined or lateral poses are usual ly good. 
Standing poses are appropriate only if vi ewed 
from close in , where, owing to a steeper view
ing angle, foreshortening and convergence 
are more obvious. Poses w ith twisted ele
ments will also work. 

With li ne as the basic element, draw the 
pose or elements o f the pose as an object 
made o f p lanes. Begin by identi fying the car
dinal planes in the pose: front, side, and back. 
Try to visualize the locations where corners 
might exist between these p lanes: where side 
would meet back, where front would meet 
side, and so on. After you identi fy these 
planes, try to think o f each as having a singu
lar spatial o rientation and related conver
gence to vanish ing points. 

Exaggerate convergence. Extend l ines 
beyond the figure, to establish the fl ow of 
groups o f li nes to shared vanishing points. In 
the spi ri t of Uccello, and to visual ize the fig
ure in the third dimension, don't draw only 
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Figure 3.10 Imposing card inal orientations on the figure. 

what is visible; use sectional cuts to d raw 
what is out of sight as well. 

Figure 3.12 John C. Ferri. 

Figure 3.11 Yella Lee. 



Figure 3.13 Eric Watts. 

Comments: One model/ often use has a unique 

pose: seated, he tucks his legs under his body and 

leans back until his shoulders touch the bench. He 

is amazingly limber, and I would not advise many 

to try this pose. But it does have the happy effect 

for this exercise of making his chest appear to 

have facets like a bent or folded plate. 

One note about defining planes on the object: 

keep them simple. It is better to have only a few 

planes and to retain a clear sense of their spatial 

orientation than to have a lot. If your drawing 

starts to resemble Spiderman, you're drawing too 

many planes. Also in the spirit of keeping things 

simple, I find it helpful to use shading to clarify 

facets and sectional cuts. 

Figure 3.15 Neil Stroup. 

Figure 3.14 Vella Lee. 
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Figure 3.16 Develop a reference plane. Bui ld the land over it. 

IMPOSING PERSPECTIVE 2 
Imposing perspective on urban landscapes. 

This exercise is similar to the one at the con
clusion of Chapter 2, views of hillside streets 

(pg. 111), but with one critical difference. 
There we read the slopes using the bui ldings 
in the scene as a sort of crutch. We defined 
slopes in terms of their descent and ascent 
off of horizontals, which were articulated by 
the architecture. Here we generate the land
scape directly. 

Find an interesting uphill or downhill 
scene that has roadways and stairways set in 
the landscape. It might have a few buildings, 
but it should be a setting with a good deal of 
visible ground surface. 

Begin by using the horizon line to con
struct a gridded continuous horizontal plane 
that extends back in space from where you are 
standing. This plane wi ll serve as a reference 
plane, a "datum" of sorts. Use it to locate the 
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Figure 3.17 Kelly Leigh Williard. 

roads and steps as projected plan shapes upon 
it. Then bui ld the sloping roadways, steps, and 
ground surface up or down from this plane. 
Think of these elements in much the same way 
as you considered stairs in the previous chap
ter. Each portion of sloping road should gener
ate a vanish ing point along the horizon l ine in 
accordance with its plan orientation, and one 

above or below the horizon line in accor
dance wi th its inclination. Use these sloping el
ements to construct sets of sectional cuts 
through the ground in perspective. 

Comments: The key to this exercise is keeping the 

construction transparent. Note how in Figure 3.77 

the plan of the road is visible beneath the ground. 



Figure 3.18 Ju-kay Kwek. 
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Figure 3.19 Jarrett Pelletier. 

Figure 3.21 Golf courses with their artificial forms are ideal 
for imposing perspective. 
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Figure 3.20 Susan Bhang. 

IMPOSING PERSPECTIVE 3 
Imposing perspective on the rural landscape. 

Find an interesting uphill or downhill ru ral 
scene. The more natural the cond ition and 
the fewer the number of artificial elements in 
the scene the more challenging the drawing 
will be. 

As in the previous exercise, begi n by pro
ject ing a continuous plane into the scene, 

then bui ld a simpli fied version of the ground
scape up or down from this plane. Consider 
orientations of sloping surfaces in much the 
same manner as you thought of the roadways 
in the previous exercise. Th ink of them as 
having vanishing points above and below the 
horizon line in accordance with their orienta
tion and slope. 



Figure 3.22 Esther I. Chen. 

Comments: Draw sets of sections through the 

landforms in an effort to coordinate information 

developed in plan with information about eleva

tion. You should consider this exercise as one in 

which you are constructing the outward surface 

appearance of the ground by generating its under

lying geometry. 

A subject with a middle level of difficulty is a 

scene in a park that has a pathway or two. For the 

artificiality of its landforms and its openness, a 

quite wonderful subject is a hilly golf course. Goff 

courses are good even in flat environments be

cause even there they will have bunkers and raised 

greens that are well suited to this exercise. 

Figure 3.24 Missi Nickle. 

Figure 3.23 David Quintana. 
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Figure 3.25 Jonathan Kline. 

Figure 3.27 Build an armature using sectional cuts. 
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Figure 3.26 Missi Nickle. 

IMPOSING PERSPECTIVE 4 
Imposing perspective on a still life. 

Build an interesting arch itectonic still life out 
of fruits and vegetables. Items with interesting 
geometrical feat ures w ill be best. Ba n::1 .1as, 
bell peppers, app les, and zucch ini squashes 
will b e good b ecause of their face ts, as wi ll 
pineapples because of their surface textures. 

Construct the sti ll life as a kind of min iature 
arch itectural scene that you anticipate view
ing from a low vantage point. Be imaginative! 
Span one of the bananas from one element 
to another. Cut open the bell pepper to reveal 
its inside Do as much as you can to make the 
::;till life se;:: :-: , iike a miniature world. 

View the scene from a low vantage point 
and begin by drawing a gridded continuous 
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Figure 3.28 Tim Brochu. 

ground plane back to the horizon line - the 
table on which you've placed the objects.As 
in the previous exercise, lay out the objects in 
plan first. Try to visualize sectional cuts pene
trating the various objects in the scene. Use 
these to bu ild the objects up from the ground 
plane. 

Figure 3.29 Matthew Cross. 

Comments: It is good to be playful with this exer

cise and to make it fairly complex. Though build

ings may have more details, their geometry will be 

no more complex than what you encounter with 

these fruits and veggies. Take heart from doing a 
good job with this exercise. If you can draw some

thing this complex, you can draw most anything! 

Figure 3.30 Lil lie Liu. 
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LIGHT AND DARK AND COLOR 

Study of Relationships, not Absolutes 
We have already addressed one depth cue, 
linear perspective, in the proactive spirit of 
this chapter. Now we will turn to another, 
shade and shadow, and treat it in the same 
way. Rather than just reading from the envi
ronment around us, we will force our own in
terpretations into what we draw. Our work 
with shade and shadow and , more generally, 
light and dark will lead us ultimately to color. 

The study of light and dark and color is a 
study of relationships, not absolutes. Daily life 
o ffers frequent relational perceptions. Some
thing may appear tall to us, but this perception 
always implies a relationship to something 
else. I am 6 feet tall. That is an absolute mea
sure of sorts. But it is not a perceptual one. My 
perceived height can vary in accordance with 
my context. I would look tall and lanky next to 
jockey Eddie Arcaro and undeniably short 
next to basketball piayer Wilt Chamberlain. 

Such is the case with many properties of 
light and dark and color. In absolute terms, a 
fu lly saturated7 red is a middle-dark color. In a 
continuum of fully saturated swatches of 
color (yellow, orange, green, blue, and violet) 
red wou ld rank about in the middle in value,s 
l ighter than blue and vio let, slightly darker 
than green, much darker than yellow and 
orange. 

Despite this absolute measure o f the 
va lue of red, we can perceive the sam e red 
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Figure 3.31 Coca-Cola® red is both lighter t han the soft drink and darker than the graphic. 

as either dark or light depending upon i ts 
context. Placed against a warm black back
ground, such as the li quid in the bottle, the 
familiar Coca-Cola red can appear positive ly 
luminous, but on the bottle in the context of 
the white graphic, the very same red will 
look dark. Did the darkness of the color 
change between the one ci rcumstance and 

the other? No, what did change was the con
text and, with i t, our perception. Such rela
tional judgments will be at the heart o f 
our approach to l ight and dark and color 
drawing. 

Sharpen and Emphasize Contrasts 
In looking at l ight and color, it is important to 



Figure 3.32 Hans Hillmann. Illustration from Fliegenpapier. 

search out, sharpen, and even exaggerate 
contrasts. Contrast is a matter of both compo
sition and conception, and it can be used to 
underscore both depth and content. 

Some of my favorite drawings of light and 
dark are by German illustrator Hans Hill
mann, who presented a beautifully illustrated 
version o f Dashiell Hammett's Fly Paper, a 
gangster story set in San Francisco.9 

Figure 3.33 Hans Hillmann. Illustration from Fliegenpapier. 

Throughout his book, Hillmann artfully 
exploits the contrast o f juxtaposed areas of 
light and dark. Indeed, like a film noir direc
tor, he arranges and choreographs his scenes 
as layers of overlapping light and dark pro
files, with great cinematic effect. The two 
scenes shown here, the before and during of 
a barroom brawl, have many adjacencies of 
light and dark that underscore the stiff ten-

sion of the moment before the fray and the 
chaos that ensues. In the first scene, the bald 
bartender appre hensively stands out, along 
with the labels of his liquor bottles: white 
against the dark wood. The waitress furtively 
stands between the potentia l adversaries , her 
hair dark against the light bar, her white a rm 
rigid against the da rk base, and her ankle a 
stiff dark against the bright floor. The white of 
the table and bar in combination present a 
tense zigzag space that suggests that some
thing has to "give." 

What gives is a donnybrook of dark 
against white, wh ite against black, with arms 
a nd legs and torsos flailing every which way. 

As we proceed with the subject , we will 
also discove r that light and shadow offer im
portant information about the surfaces and 
shapes of objects. As we noted in Chapter 2's 
discussion of depth cues, light casts shadows 
on objects and mode ls their fo rms in shade. 
The contours of these shadows and shades 
reveal the forms of the objects on which they 
are cast. 

We will start with this observation and 
with a highly simplified approach. 

7Saturation: The amount of a particular hue in a 
color. 

svalue: The measure of the lightness or darkness of a 
color. 

9 Fliegenpapier is the German translation of Dashiell 
Hammett's Fly Paper, illustrated by Hans Hillmann 
(Frankfurt am Main: Zweitausend eins, 1982), pp. 22, 34. 
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LIGHT AND DARK 1 
Imposing two values on the figure. 

Ink, W' brush, bond paper 

In working with value (light and dark) , we're 
going to start simp le and then proceed to 
greater complexity. Ini tially, we w ill consider 
only two va lues, then four, and gradually ex
pand the number, learning in the process to 
juggle more and more variables. 

Have the model take a pose under fair ly 
harsh light.Adjacent to a w indow would be a 
good condition. Consider the surface o f the 
model as either dark (black ink) or light 
(blank page). Whatever the range from light 
to dark in the scene, proactively impose the 
order that it must be ei ther light or dark. With 
your black or white filter, no other values are 
possible. 

Begin by squint ing your eyes as you look. 
You will find this serves to simplify the range 
of light, and allows you to focus somewhat 
more easily on the shapes of areas. Then use 
your brush to develop the darker areas from 
their centers out. Avoid ou tlining areas. Start 
from the centers of the darker areas and grad
ually enlarge them. Consider simultaneously 
both their shapes and those of the adjacent 
white areas. 

Make your rendition of dark versus light 
serve your pictorial intent.You are engaged in 
an immense simplification of the scene, and 
how you simplify will either help to clari fy the 
scene or obscure it. Make it do what you want 
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it to.ln the spirit of Hillmann's 
drawings, force an interpreta
ti on that yields overl apping 
edges and that emphasizes 
contours. 

Comments: I want to get at the 
essence of this exercise with a 
cautionary note and a compari
son to sculpture. In this exercise, 
you cannot reclaim the white 
space of the page. Once you've 
made an area black, it's black. 
Therefore, at the outset, under
size the areas of black. Make 
them smaller than you think 
they should be and be content 
to nudge the drawing along. 

White space is the most crit
ical material you have. For you it 
is what stone is for a sculptor. At 
the outset, you have a lot of it 
you have a white page; the 
sculptor has a large stone. You 
both proceed by taking away 

Figure 3.34 Katherine Ruffin. 

from what you have. You blacken it out; the sculp
tor chisels it away. Just as the sculptor has to be 
careful not to chisel away too much stone, lest he 
remove what ultimately should be a nose or a fin
ger, you must take care lest you remove too much 
light. 

The comparison applies to the end game as 
well. When the process works, what is left over in 
both cases takes on a figural meaning. The sculptor 

is left with a stone that becomes a human being, 
and you are left with white page that becomes fight. 
And each material, stone or white page, takes on 
that figural meaning when just the right amount of 
each is left. 



Figure 3.35 Riita Vepsalainen. 

LIGHT AND DARK 2 
Imposing four values on the figure. 

W' brush; black, umber, ocher watercolor; watercolor paper 
(low-quality okay) 

By using four values, this exercise increases 
the subtlety of range available. However, you 
still need to be attentive to where you make 
the break between each of the colors. As in 

the previous exercise, you want the break-line 
contours between the colors to work for you. 

Mix the three colors, darkest (black), dark 
(umber), light (ocher) so that, together with 
the white page, they yield an even set of inter
vals from dark to light. The amount of pig
ment you mix into the colors, how watery you 
leave them, relates to the paper you're using. 
The less absorbent the paper, the more pig-

ment you'll need to use. As you mix your col
ors, evaluate them with a se t of adjacent 
swatches to test the value intervals between 
them. 

Then draw the scene with these four val
ues. As you work, try to shape the areas of 
color in such a way that they suggest the form 
of the figure by creating articulate contours 
on its surface. 

Comments: As was the case in the previous exer

cise, you need to consider the white paper as the 

key material in the process. Give it up carefully. The 

drawing will work when you reach the point at 

which the white space suddenly looks like the light 

on the surface of the object. 

In this exercise, you can work either from light 

to dark or dark to light. However, I find it easiest to 

start in the middle, by using the ocher first. 

Assuming you have mixed the colors so they dry 

reasonably quickly, you can then lay the umber 

and black over top, and come back and refine the 

break-line between ocher and white at the end. 
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LIGHT AND DARK 3 
Chiaroscuro: Working from the middle out. 

Black, white prismacolor, gray charcoal paper 

In the two previous exercises, on account o f 
the med ia used ,you started at the lighter end 
of the spectrum: the state o f the untouched 
paper at the outset o f the exercise.Your analy
sis proceeded likewise, in a parallel direction 
from light to dark . Because o f the background 
gray paper you will use for this exerc ise, your 
starti ng point now w ill be the midd le o f the 
spectrum. 

Choose a piece of architectural sculpture 
that has a variety of articulate shapes o f dark 
and light, and that has a sufficient range o f 
value from dark to light. Working with white 
and black prismacolor on gray charcoal 
paper, describe the full range of value of the 
surface of the sculpture. As in previ ous exer
c ises, try to proactively interpret the shapes of 
the areas of dark and light so that they sug
gest form. 

Work in a manner that builds on the previ
ous exercises. Simplify at the outset and then 
proceed in an iterative manner. Start with just 
three va lues: white, gray paper, and b lack. 
Then expand these to five, all the whi le being 
attentive to the shape of the gray space, which 
in this exercise functions much as the white 
space did in the previous exercises, as one of 
the co lors in the palette. 
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Figure 3.36 Teri Tsang. 

Comments: This is an exercise you do not want to 

hurry. Since you cannot easily erase the prisma

color from the paper, you need to "hedge your 

bets," so to speak, by committing only gradually to 

the range of value. The analogy to playing poker is 

apt. Faced with an opponent you've never played 

before at an evening's game, you adopt a wait-

Figure 3.37 Cynthia Kress. 

and-see approach. First you watch how your op

ponent plays. You need to know your opponent's 

strengths, weaknesses, and tendencies before you 

bet your house. Drawing with values is a similar 

juggling act. Proceed gingerly. 



Figure 3.38 Kase Macosko. 

Figure 3.39 Jaewoo You. 
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COLOR 1 
Contrast of value. 

Pastels: blue and violet, yellow and orange; gray paper 

We will now make a seaml ess transition from 
black and wh ite and gray drawing to drawing 
in color. We begin simply by observing that 
colors, in addition to thei r properties as hues, 
also have properties of value. Some are lighter 
and some are darker. If we take a traditional 
color wheel, arranged with complementary 
colors10 opposite each other, then we observe 
that the colors at the bottom, blue and violet, 
are darker; the colors at the top, orange and 
yellow are lighter; and the colors on the two 
sides, red and green, are in the middle. 

For this exercise we will take the two com
plementary colors with the greatest differ
ence in value between them, yellow/orange 
and blue/violet. Merely substitute them for 
the roles you gave white and black prismacol
or in the previous exercise. 

Some of the issues of the previous exer
cise remain. Look for a subject with a sub
stantial range of value. Try to construe it in a 
way that serves your intent, and gives the gray 
space meaning in the exercise. The paper is 
one of the materials of the exercise. 

10 Complementary colors: Balanced opposites on 
the color w heel , for example: red and green. For a 
more detailed discussion , see Color 4 on pg. 140 in 
this chapter. 
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Figure 3.40 Derek Rubinoff. 

Comments: I find an easy diagonal stroke (lower 

left to upper right, if you are right-handed) is a 

good way to work quickly and at the same time 

achieve an atmospheric effect. Another approach 

(shown in Figure 3.44) is to use the page as a 

fighter value rather than in the middle. In this ap-

proach, you work fairly monochromatically using 

the blue/violet as you used black in the previous 

exercise. 



Figure 3.41 Derek Rubinoff. 

Figure 3.43 Yel low is the lightest 
color, blue and blue violet the 
darkest. 

._.. 
·•. 

Figure 3.42 Ingrid Moulton Wood . 

Figure 3.44 Hia Phua. 
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COLOR2 
Color temperature and color perspective. 

Pastels: red and orange, blue and green; gray paper 

It is said that "warm" colors tend to advance 
and that "cool" colors tend to recede. This is 
not just the musing of interior decorators 
evaluating the effects of wallpapers. There is a 
physiological basis for this effect. 

As you will remember from Chapter 2 and 
the discussion of the depth cue accommoda

tion, small muscles in the eyes work to slightly 
change the shape of the lens to focus very 
near objects onto the retina. The registration 
of this muscle action is what yields a sense of 
depth. Thus, we sense the nearness of things 
through the action of having to accommodate 
for them. 

It turns out that colors are focused at dif
ferent distances, and that some accommoda
tion is necessary to focus them on the retina. 
It also turns out that for"warm" colors, colors 
in the red and orange part of the spectrum, 
the muscular action of accommodation is 
similar to the action used to focus near ob
jects. Likewise, the action for "cool" colors, 
those in the blue and green range, is similar 
to the action for far objects. This is the basis 
for what is called color perspective, and it is 
the basis for this exercise. 11 

Find an architectural scene with signifi
cant and well-articulated depth. A layered 
scene with interesting overlaps will serve 
well. Represent the depth in the scene as an 
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Figure 3.45 Christopher llg. 

issue of color temperature. Use red and or
ange to advance some areas; use blue and 
green to let other areas recede. Use the gray 
paper as a neutral condition. 

Comments: Color temperature is used to reverse 

effect in the drawing in Figure 3.46; that is, to pull 

forward into our attention an area (the window) 

that is in the background: a figure-ground reversal 

of sorts. Color temperature is used for two purpos-

Figure 3.46 Andrew Kikta. 

es in Figure 3.45.1t is used both to indicate the 

color of the l ight falling on the sculpture, and to 

advance some areas. The color perspective arises 

in the intensity with which the warmth of near 

areas of light is described. 

11 Libby, William Charles. Color and the Structural 
Sense (Englewood Cliffs, NJ: Prentice-Hall, Inc., 
l974),pp.67- 68. 



Figure 3.47 Michael L. Gal l in. 

COLOR 3 
Color temperature and mood of light. 

Pastels on gray paper 

Light and color can carry different moods. We 
associate different colors with different sea
sons, times of day, and their related moods. 
Light reflecting off a snowy surface is often 
cooler. Light emanating from a fireplace is 
warmer. 

Our ability to see colors at various times 
of day also affects the moods we associate 
with them. Under the low light levels of 
evening, blue is the color we are stil l best able 
to see; the other colors tend to retire. This is 
the reason why moonlight seems so rendered 
in blue and why "the blues" are tied to the 
moods of night and not day. 

This exercise is directed at these color dif
ferences and the mood effects they produce. 

Figure 3.48 Cherie Hayek. 

Draw an architectural scene that has a 
definite mood. A room at sunset, an interior 
w ith garish l ight, or a room receiving light o ff 
an exterior surface of newly fallen snow 
would be good examples. 

Comments: One reason the drawing in Figure 
3.47 is so effective in describing light is that it de
scribes only light. It remains vague about surface. 
Edges and corners remain barely discernible. 
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COLOR4 
Complementary contrast. 

Pastels: complements on gray charcoal paper 

Complementary colors are balanced oppo
sites. When mixed w ith each other, they can
ce l each other out. Red mixed w ith its com
plement green results in a gray of sorts called 
a "chromatic gray" Placed next to each other, 
complements set each other off. Red and 
green each seem particu larly v ibrant i n the 
presence of the other. Every redhead knows 
to wear green and blue sweaters. 

Complementary contrast is a powerfu l ef
fect. Several years ago, I had cataracts re
moved.After the patch was removed from the 
fi rst eye, and whi le my wife was driving me 
home, I noticed that all the colors - most o f 
all blue and violet - seemed astonishingly vi
brant. That night, I remember looking out into 
the night at the newly fallen snow. The l ight 
from the street l ight looked its usual warm or
ange, but the shadow cast by the tree was a vi
brant blue/violet. What I experienced that 
evening was complementary contrast at a 
fever pitch! 

For months, I had been viewing the world 
through the yellow of the cataracts. Acting as 
a filter, the cataracts had, in effect, cancelled 
yellow's complement, violet, out of my vision. 
Now w ith thei r removal, I was ultrasensitive to 
violet, and for several days walked through a 
world seemingly awash in violet. 
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Figure 3.49 Andrew Kikta. 

This exercise is based on this phenome
non: the effect complements have on each 
other. It also addresses another issue of co lor. 
It is said that complements balance each 
other. The word "balance" is used in the sense 
of a teeter-totter. The one with the other re
sults in a playful balance. The one without the 
other lacks vitality. 

Complementary palettes may be com
posed of simple pairs, for example, blue/violet 
versus yellow/orange. Or they may split two 

pairs of complements against one another. The 
set of drawings by Andrew (Figures 3.49, 3.50) 
balance orange with its complement blue. The 
drawing by Ronni in Figure 3.51 uses red and 
green as one pair and blue and orange as an
other. A third possibility; one that is interesting 
for i ts slightly off-center chromatic grays, is to 
set a single color off against a pair o f colors 
one on either side of its true complement. 



Figure 3.50 Andrew Kikta. 

Comments: As Andrew did, a good study to un
dertake is to draw the same site at different times 
of day. Effects of daylight and artificial sources on 
the rendition of material colors are sometimes 
startling when first recognized. 

Figure 3.51 Ronni Fleisher. 

Figure 3.52 In sequence, these are t he pallettes used in the images above. In addit ion, all use yellow and white as t ints. 
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COLORS 
Color collage. 

Color magazine scraps, paste, illustration board 

Before trying the extended study with water
color that will follow this exercise, it is good 
to gain some confidence in your ability to 
match one color with another. A great exer
cise for this purpose is a collage. With a col
lage made of color scraps, the process is only 
one of matching. The colors you need already 
exist. You only have to select those that best 
apply. 

A good scene will have a range of values 
and hues. There are numerous approaches 
you can take to this exercise, each one of 
which has benefits.You can try to match hue, 
temperature, and value as some of these ex
amples have done. Or you can try to match 
these issues independently, value but not hue. 
In their disciplined selectivity, these kinds of 
approaches often are the most interesting. 

Start with a rural scene. Then try a scene 
that is more architectural. 

Comments: You have to be very patient with color 
collages. At the outset they progress slowly. They 
seem to come together at the end and then all at 
once. 

Figure 3.53 Yvette Kovats. 



Figure 3.54 Marc Knowlton. Figure 3.55 (unknown artist). 



COLOR6 
A catalogue of appearances. 

Watercolors, watercolor paper 

Complete a set of watercolors of interiors that 
focus on windows and play of light. 

As with previous drawings, use palettes 
that emphasize shifts of value. Sometimes, ig
nore local colors; but when you do match 
local colors, keep the palette constrained 
using chromatic grays mixed w ith two com
plements. Gradually introduce the issue of 
temperature (Figure 3.56) , but even then keep 
a very constrained palette. 
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Figure 3.56 
Robin Kohles. 

Figure 3.57 Mark 
Aufdemberge. 



Some Final Thoughts 
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Figure 3.58 Light and material are paired opposites. 
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LIGHT AND DARK AND COMPOSITION 

The first chapter opened with Nicholaides' 
suspicions about vision and with an aff irma
tion of touch and movement as the founda
tion for drawing. Later, we used his under
standing of contour to establish a connection 
between observer and scene. So far in th is 
chapter on light and co lor, we have discussed 
the importance of contrast of value for depict
ing v iews, but we have not addressed its impli
cation for their composition. As I bring th is 
book to a close, I want to address this subject 
in a way that returns us to where we began: to 
Nicholaides and the subject of materiality. 

Louis I. Kahn (1901-1974) was an archi
tect known for his command o f composition 
in l ight and dark. He wrote with great elo
quence about the interrelatedness of light and 
the materiality of architecture. He described 
light and material as paired opposites: 

All material in nature, the mountains and 
the streams and the air and we, are mad e 
of Light which has been spen t, and th is 
crumpled mass cal led material casts a 
shadow, and the shadow belongs to 
Light. 12 

In Silence and Light, a book of h is writings as
sembled posthumously, he re lated sight, as 
Nicholaid es did, to the primacy of touch. But 
in this next passage Kahn was quite clear 
about what it is that is the province of vision 
alone. 

I thought then that the first feeling must 

have been touch. Our whole sense of pro
creation has to do with touch. From the 
desire to be beautifully in touch came 
eyesight. To see was on ly to touch more 
accurately. These forces within us are 
beau ti ful th ings that you can sti ll feel 
even though they come from the most pri
mordial, non formed kind of existence. 

From touch there is a striving to touch, not 
just touch, and from this developed what 
cou ld be sight. When sight came, the first 
moment of sight was the real ization of 
beauty. I don't mean beauti ful or very 
beauti ful or extremely beautifu l.Just sim
ply beauty itself, which is stronger than 
any o f the adjectives you might add to it. It 
is a tota l harmony you feel without know
ing, without reservation, without criticism, 
without choice. It is a feel ing of to tal har
mony as if you were meeting your maker, 
the maker being that o f nature, because 
nature is the maker of all that is made.You 
canno t design anything witho ut nature 
helping you.13 

close then with two possibili ties for using 
light to compose views. The first is to move to
ward light, in Kahn's understanding, toward 
the source. The second is to move toward 
dark. As archetypes, the former expresses a 
sense of longing, the latter a sense of mystery. 

12Lobell, John.Between Silence and Light: Spirit in the 
Architecture of Louis I. Kahn (Boulder, CO: Shambhala 
Publications, Inc., 1979), p. 5. 

l3Jbid. , p.8. 



Figures 3.59a and b To move toward light carries a sense of longing; to move toward shadow, a sense of mystery. 
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Figure A. 1 David Celento. 
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HOW TO CONSTRUCT 
PERSPECTIVE VIEWS 

The first method for constructing perspectives 
using plans and elevations is usually attrib
uted to Piero della Francesca (1420?-1492). It 
is also possible that Paolo Uccello (1397-
14 75) might have developed a method as 
well. Whoever the originator was, the ability to 
work from orthographic drawings made it pos
sible for the first time to generate views of ob
jects of any shape from any direction. Until 
that time, Alberti's method of grids had en
abled only frontal views and was difficult to 
use with nonrectangular objects. Over the 
years, one of the codified methods derived 
from the early perspectivists came to be 
called the office method. It is this method that 
is presented here. 

We generate perspective views by project
ing an image of a subject to or through a pic
ture plane using sight lines. In the office 
method, we use two separate orthographic 
views. We use a plan showing the construc
tion from above to enter information about 
the location of the viewer and the shape and 
location and orientation of the objects in the 
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Figure A.3 Perspective uses 
the views from two directions. 



scene. We use an e levation (or section) for in
formation about the height o f the viewer's 
standpoint and the he ights of those same ob
jects. We use these two views in combination , 
bringing them together on the p icture plane 
to form the actual perspective. 

Before going any further with the details 
of the o ffice method, it's best to de fine some 
terms. Some of these terms you will unde r
stand immediately from the explanation. 
Others, more complicated, such as the vertical 
line of measure, will take some time to grasp. 
You w ill probably need to return to these def
initions from time to time as you work 
through the actual process of generating per
spective views. 

Figure A.4 The perspective is generated by bring ing the two 
views together into one plane. 
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The picture plane (PP). The plane where we 
form the perspective image. It is always per
pendicular to the viewer's direction of sight, 
but we can position it in front of or behind 
the subject, depending upon the size of the 
perspective view we desire. If we position the 
picture plane in front of an object, that ob
ject's image will be smaller in the perspec
tive. If we position it behind, the image will be 
larger. 

Center of vision (CV). The point on the pic
ture plane at which the viewer is looking. In a 
perspective, the cen ter of vision is always di
rectly opposite (at 90°) the viewer. 
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Figure A.S Picture plane. 

Figure A.6 Center of vision. 



Figure A.7 Horizon line. 

Figure A.8 Station point. 

Horizon line Q-IL). The horizon line repre
sents the v iewer's height. It is parallel to the 
ground, and it passes through the center of vi
sion, that point on the picture plane at which 
the viewer is looking. Vanishing points o f all 
li nes that are parallel to the ground are also 
located along the horizon line.As it is used in 
perspective practice, the horizon line re lates 
to our use of the word "horizon" in daily life. 
When we are standing on a beach and look
ing out horizontally across the water, the 
ocean does indeed appear to reach a hori
zon at an in fini te distance from us. And just 
as it is in a perspective construction , that 
horizon wil l appear to be located at the same 
height as our eyes. 

Station point (SP). The position of the view
er as shown in the plan. 
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Cone of vision. The breadth of field of a per
spective view. Owing to the fact that the pic
ture plane only approximates the surface of 
the retina- it is flat, whereas the retina is 
curved - the further from the center of vision 
objects are located the more they will tend to 
appear distorted. It is generally accepted that 
to avoid undue distortion, the breadth of field 
of a perspective view should not exceed 60° . 
Therefore, early in the process of generating a 
perspective, we check a view's breadth of field 
by drawing a 60° cone rad iating outward from 
the viewer's station point in the plan. As long 
as objects fit within this cone, we can expect 
they will look okay. 

Sight line. We use sight lines to locate p oints 
on the picture plane (and in the perspec tive 
view) that correspond to points on the ob
jects in the scene. Typ ically, we draw them in 
the plan. When an object is in front of the pic
ture plane, we draw sight lines from the sta
tion point to the object and extend them 
back to picture plane. When an object is be
hind the picture p lane, we draw them from 
the station point through the picture plane to 
the object behind. 
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Figure A-9 Cone of vision. 

Figure A. 10 Sight line. 



Figure A.ll Vanishing point . 

Figure A.12 Vertical measuring line. 

Vanishing point (VP). A point on the picture 
plane at which a set of paralle l lines appear 
to converge. Assu ming that the set of parallel 
lines is level (pa rallel to the ground: e.g., 
courses of bricks, windowsills, eaves, and cor
nices), the vanishing poin t for that set is 
found in this way. In the plan, we draw a line 
parallel to the set from the station po int out to 
a point of intersection with the picture plane . 
Then we tra nsfe r that point of intersection d i
rectly to the horizon line. That point on the 
horizon line serves as the vanish ing point for 
the set of parallel lines. 

Vertical measuring line (VML). It is a rule of 
perspective projection that the p icture plane is 
the o nly location where things ca n be mea
sured to scale. The vertical measure line is a 
scaled vertical line on the picture plane, and 
we use it to enter information about the 
heights of objects and their details into the 
perspective view. When an object already inter
sects the picture plane, we need not generate a 
VLM.We can measure heights directly along its 
existing line of intersection with the picture 
plane. However, when an object does not inter
sect the picture plane, we must generate a 
VLM. This is not d ifficult to do. We merely ex
te nd a plane on the object either fo rward (as 
shown in Figure A.12) or back to the picture 
plane. Then we measure heights along that 
newly generated line of intersection with the 
picture plane, the VLM, and with convergent 
lines transfer these heights to the object itself. 

Appendix A 15 7 



PERSPECTIVE PROJECTION 

Office Method 
Step 1: Locating the station point. As I stated 
earl ier, perspective is unique among drawing 
systems in that it yields the view from one indi
vidual and singular point in space. We begin 
the construction process with the location of 
that unique point cal led the station point. 

1.1 Determine the desired direction from 
which you will view the building (frontal, lat
eral, etc.). Then position the plan accordingly, 
with the direction of v iew represented with a 
vertical line on your drawing board. 

1.2 Decide how much of the building you 
want to show. Do you want to show the whole 
building, in which case you would want to 
stand further away, or do you want to show a 
detail of the bui lding, in which case you 
would want to stand closer? 

1.3 Locate the station point (SP) along 
the line representing the direction of view. It 
should be positioned far enough away from 
the building so you can fit whatever parts of 
the building you want to show w ithin a rea
sonable cone of vision. For most uses, a rea
sonable cone of vision can be as great as 60° 
In the example at right, a more conservative 
30° cone of vision has been used. 

Figure A.13 Office method step 1. 
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Step 2: Locating the picture plane. It is on 
the picture p lane that we construct a per
spect ive. We locate the pi cture plane in this 
way: 

2.1 First you need to determine the size 
of the view. You might base this decision on: 
1) the size of available paper, 2) the medium 
to be used and its impl ications as to size, 3) 
the level of detail desirable in the view, and 4) 
the distances from which the drawing is to be 
viewed. 

2.2 Position the picture plane (PP) in the 
plan so that the picture plane intercepts your 
cone of vision at a w idth x equal to your de
sired width for the view. Remember, the pic
ture p lane must be perpendicular to your line 
of sight. 

2.3 Square to the line of sight and to the 
left (or right) of the area where you will draw 
the perspective, position an elevation or sec
tion of the bui lding. Then, at appropriate 
heights on that elevation, draw horizontals 
representing the ground line (GL) and the 
horizon line (HL).The horizon line represents 

HL the height of the viewer's eye. Its height above 
--+-----,_--~~--------------------------------~~------------~= the ground is drawn to scale: at the same 

scale as the elevation. 

GL 

Figure A.14 Office method step 2. 
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Step 3: Locating vanishing points. It is be
cause of vanishing points that perspectives 
achieve their sense of depth. Locate vanishing 
points for sets of horizontal lines with this 
procedure. 

3. 1 In plan, draw lines parallel to the sets 
of lines (side A and side B) for which you 
want to find vanishing points. These lines 
should be drawn from the station point (SP) 
out to points of intersection with the picture 
plane (PP). 

3.2 Transfer these points of intersection 
wi th the picture plane (PP) to equivalent po
siti ons on the horizon line (HL).These resu l
tant points are the vanishing points for the 
two sides of the buil ding: vanishing point left 
(VPL) for side A and van ishing point r ight 
(VPR) for side B. 

Step 4: Locating the vertical line of mea
sure. While perspectives are not scaled draw
ings representing true dimensions, we stil l 
draw them with reference to the true sizes of 
objects. In positioning the plan, picture plane, 
and station point, we have already entered 
the true widths, depths, and locations o f ob
jects into our perspective drawing. But enter
ing their vertical information is somewhat 
more complicated. 

Figure A.15 Office method step 3. 
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We enter it first by generating an auxiliary 
line called the vertical line of measure. 
Because the picture p la ne is the only loca
tion whe re we can draw to scale, we must lo
cate this line o n the picture plane. Some times 
this is easy. If the object already inte rsects the 
p icture pla ne, we need only use that line o f 
intersec ti on directly. However, if the object is 
behind or in fro nt of the picture pla ne, we 
must extend o ne of its pla nes until it inte r
sects the pictu re plane. We deve lop the verti
cal in formation the re, the n transfer it to the 
object using the appro priate vanishing 
points. Since the house in our view does not 
already inte rsect the picture pla ne, we have 
to extend one of its planes forward . 

4.1 In pla n, extend side A to a point o f in
tersection with the picture plane (PP) . (If 
s ide A had a lready inte rsected the picture 
plane, you could have proceeded directly to 
step 4.2.) 

4.2 Project that po int of intersection ve r
tically down the drawing until it crosses both 
the horizon line (HL) a nd the ground li ne 
(GL) . This verti ca l line is the vertical line o f 
measure (VLM). (If side A had already inter
sected the picture plane, you would have 
mere ly projected the VLM from that point o f 
intersection.) 

Figure A.16 Office method step 4. 
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Step 5: Entering vertical information. 
Usually, we enter vertical information by using 
a preexisting section o r elevation, such as the 
one already positioned in the drawing in 
Figure A.17. The process is one of merely pro
jecting that information over to the vertical 
line of measure (VLM) . 

5.1 From relevant points on the elevation 
o f side A or side B, project horizontals to 
points of intersection with the vertical line of 
measure (VLM). 

5.2 From these points of intersection, 
converge this vertical informati on to the van
ishing point of side A (VPL) . 

Figure A.17 Office method step 5. 
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Step 6: Constructing one face. You now 
have suffi cient vertical information to con
struct the pe rspective of the building. Begin 
by representing one face of the bui ld ing. 
The n use this part to generate the rest. Side A 
can serve this purpose. Because you have al
ready generated the in formation about its 
heights (step 5.2),you can immediately begin 
to sight its lateral information: its two ends 
and the location of the door. 

6.1 In plan, sight relevant points along 
side A to points of intersection with the pic
ture plane. Draw sight lines from the station 
point back through the picture plane to 
points on the wall. Where these sight li nes 
cross the picture plane, draw vertical lines. 

6.2 Use these vertical lines in concert 
with the convergent lines on side A to com
plete the perspective view of side A. 

Figure A. 18 Office method step 6. 
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Step 7: Completing the perspective. From 
the roof peak, base and edges of side A, con
verge lines to VPR. 

Figure A.19 Office method step 7. 

164 Appendix A 



Step 8: Completing the perspective. Con
struct sideBand the roof planes. In plan, sight 
relevant points along side B to points o f inter
section with the picture plane. Draw sight 
lines from the station point back through the 
picture plane to points on the house. Where 
these sight lines cross the p icture plane, pro
ject l ines directly to the perspective view and 
flesh out the view accordingly 

Figure A.20 Office method st ep 8. 
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Figure A.21 Office method, Exercise 1. 
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Figure A.22 Office method, Exercise 1 (solution). 
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Figure A.23 Office method, Exercise 2. 
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Figure A.24 Office method, Exercise 2 (solution). 
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Figure A.25 Office method, Exercise 3. 
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Figure A.26 Office method, Exercise 3 (solution). 
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One-Point Magic Method 
Using a one-point view construction cal led 
the magic method, we can dispense altogether 
with the process of sighting on plans and gen
erating vertical lines of measure. In thei r 
place, we represent foreshortening and loca
tion using Alberti 's system, the Construzione 
Leggitima, from the mid-fifteenth century That 
method, using distance points on a section or 
elevation, had concluded a long search for an 
accurate method to determine foreshorten
ing. Though limited effectively to one-point 
perspective views, the magic method is enor
mously useful because it is so simple. Because 
of their speed , magicviewsare u~d~mpid~ H~L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
test design proposals at an early point in the 
design process. 

The magic method is based on the fact 
that the vanishing point of a 45° spatial diago
nal must be the same distance, to the left or 
right of the centra l vanishing point, as the 
viewer is standing from the picture plane. This 
owes to the fact that 45° triangl es have sides 
of equal length. We are able to locate th is 
point, the vanish ing point for a 45° l ine, with
out using a station point or projecting lines to 
the p icture plane. We simply lay it out directly 
on the p icture plane (for which an existing 
section o r elevation is conveniently used) by 
measuring over to the left or ri ght of the cen
tral vanish ing point the distance of the viewer 
from the picture plane. We use this vanishing 
point for a 45o line to measure distances in 

back of or in front of the picture plane. Figure A.27 Magic method using an end-wall elevation. 
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4. Use VP to vanish edges of floor, cei ling, and 
other relevant points out from the eleva
tion. 

5. Construct a horizontal measuring line 
(HML) located along the ground line so 
that zero (no depth from the elevation) is 
at the lower left or right ou tside corner of 
the elevation. 

6. Use HML together with VPD to project in
crements o f depth to the right or left edge 
of the floor, and project these points out 

'Q~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ into the interior of the room. See ~gure ~ HL A.27. 

0 1 

Figure A.28 Magic method using a section. 

There are two types of magic v iews. One 
uses an end-wall elevation for its picture 
plane, the other a cross-section. The former 
develops the view out from the end-wall; the 
latter behind the section. 

GL 
3 6 8HML 

Interior from an elevation 
1. Draw ground and horizon lines (GL, HL). 
2. Locate central vanishing point (VP). 
3. Locate vanishing point for diagonal (VPD) 

left or right of central vanishing point. 

Interior from a section 
1. Draw ground and horizon lines (GL, HL). 
2. Locate the central vanishing point (VP). 
3. Locate the vanishing point for the diago

nal (VPD) left or right o f the central van
ishing point. 

4. Vanish edges of ce ilings, floors, walls, and 
other relevant points from the section 
back toward the VP. 

6. Construct a horizontal measuring line 
(HML). HML should be located along the 
ground line so that zero (no depth from the 
section) is at the lower-left or right-inside cor
ner of the section. Use HML together wi th VPD 
to project incremen ts of depth to the right or 
left edge of fl oor, and project these points out 
into the interior of the room. See Figure A.28. 1 

1 Kevin Forseth, Graphics for Archileclure (New York: 
Van Nostrand Reinhold Co. , 1980), p. 140-142. 
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Figure A.29 Andrew Kitka. 
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Figure A.30 A ndrew Kitk a. 
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Figure 8.1 Shade and shadow in isometric projection. 



Appendix B 
Shade and Shadow in 
Isometric Projection 

This volume concludes w ith the study of 
shade and shadow casting in isometric pro
jection and, in the next Appendix, in ortho
graphic projection. In the past, shadow casting 
a lways was included in courses on projective 
geometry, but with the arrival of the computer, 
it is no lo nger necessary to construct shadows 
by hand, and the subject is rarely taught. Th is 
is unfortunate because shadow casting was 
never just a tool. Its significance was (and re
mains) as a hurdle to teach and test capabili
ties of three-dimensional visualization. 

Because shadow casting is easier to visu
a lize with all three spat ial axes vis ible , we 
begin it with isometric projection. 1 

1 Adapted from Maxwell G. Mayo, Line and Light 
( Pittsburgh: Department of Arch itecture, Carnegie 
Mellon Universi ty, 1971),Chapters 1-9. 



CONSTRUCTING SHADE AND SHADOW 
IN ISOMETRIC PROJECTION 

Three conventions are used to represent the 
angle of the light.used to project shadows in 
isometric projection. These conventions are 
largely a matter of their convenience in using 
the 30°-60°-90° and 45°-45°-90° triangles 
that are common to offi ces. Only one, R0

, has 
any significance beyond convenience, that 
being that i t represents the volumetric diago
nal of a cube. 

R0 light. R0 light is represented by a line 
drawn at an angle of 30° to the horizontal. It is 
defined as light w hose azimuth, measured 
clockwise from north, is 225°,and whose alti 
tude, measured from the horizontal ground 
plane, is 35°15'5l". R0 light falls parallel to the 
southwest diagonal of a cube oriented nor
mally to the north-south-east-west axes. 

Figure 8.2 R' light. 
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so light. so light is represented by a line 
drawn at an angle of 45° to the horizontal. It is 
defined as light whose azimuth, measured 
clockwise from north is 225°, and whose alti
tude, measured from the horizontal ground 
plane, is 50°46' I S".S0 light falls parallel to the 
southwest diagonal of a I X 1 X 2 rectangu
lar solid oriented normally to the north
south-east-west axes. 

Figure 8.3 S • light . 

T0 light. T0 l ight is represented by a l ine 
drawn at an angle of 60° to the horizontal. It is 
defined as light whose azimuth, measured 
clockwise from north is 225°, and whose alti
tude, measured from the horizonta l ground 
line, is 65°45 136". T0 l igh t falls parallel to the 
southwest diagonal of a 1 X 1 x 3 rectangu
lar solid oriented normally to the north
south-east-west axes. 

Figure 8.4 r light. 
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CONSTRUCTING SHADE AND SHADOW 
IN ISOMETRIC PROJECTION 

Casting the shadow of a point using the 
slicing method. To cast the shadow of a 
point, pass a vertical plane in the direction of 
the sun's rays through the object and ground 
receiving the shadow. The line of intersection 
this plane makes with the object and the 
ground is called the slice line. The shadow of 
the point must lie somewhere along this line. 
Project a ray of the sun through the point and 
extend it until i t intersects the sl ice. This point 
of intersection between the ray and slice line 
is the shadow of the point. 
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Casting the shadow of a solid. To cast the 
shadow of a solid, the shadows of the solid 's 
vertices are found via the slicing method and 
then connected. 

Figure 8.6 Casting the 
shadow of a solid. 
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Figure 8.7 Shade and shadow in isometric projection, Exercises 1. 
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Figure 8.8 Shade and shadow in isometric projection, Exercises 1 (solutions). 
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Figure 8.9 Shade and shadow in isometric projection, Exercises 2. 
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Figure 8.10 Shade and shadow in isometric projection, Exercises 2 (solutions). 
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Figure 8.10 Shade and shadow in isometric projection, Exercises 2 (solutions). 
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Figure C.l Shade and shadow in orthographic projection. 



Appendix C 
Shade and Shadow in 
Orthographic Projection 

Fundamenta lly, the process of casting shade 
and shadow in orthographic projection is the 
same as it is in isometric projection. Once 
again, we use a slice line. Likewise, we contin
ue to generate shadows point by po int and 
find the shadow of each point at the intersec
tion of the slice line with the ray. 

What is different is that we do the con
struction over a set of drawings, usually a 
p la n and an e levation , and we refer the 
process back and forth between them. Even 
in this there is a regular pattern. It almost a l
ways happens that we begin work in the plan, 
proceed to the elevation, and then conclude 
work in the plan. 1 

1 Adapted from Maxwell G. Mayo, Line and Light 
(Pittsburgh: Department of Architecture, Carnegie 
Mellon University, 197l),Chapters 1- 9. 



CONSTRUCTING SHADE AND SHADOW 
IN ORTHOGRAPHIC PROJECTION Ro 
There is one convention governing the direc
tion of light in orthographic projection. 

R0 light. Ro light is standard in orthographic 
projection. When drawn in plan with north 
oriented vertically; W light is represented by a 
line slanting at 45° toward the upper right. 
When drawn in east and south elevations, R0 

light is represented by a line slanting at 45° to
wards the lower right. R0 light is the spatial di
agonal of a cube. It has an azimuth o f 225° 
from north and an altitude of 35°15'51". 

Figure C.2 R. light in orthographic projection. 
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The slicing method. Although the process of 
casting shadows in orthographic projection is 
essentially the same as it is in isometric pro
jection , the two d iffer somewhat in technique. 
While both use the slicing method, the 
process in orthograph ic projection requires 
using a minimum of two drawings (usually a 
plan and an e levation) and transferring infor
mation from one drawing to anothe r. As part 
of this two drawing process, the slice is repre
sented in both plan and elevation. Several 
rules of thumb: 1) In plan, the sl ice is always 
represented by a straight line . 2) In e levation , 
the slice is always represented by a plane. 

Figure C.3 The slicing method in orthographic projection. 
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CONSTRUCTING SHADE AND SHADOW 
IN ORTHOGRAPHIC PROJECTION 

Casting the shadow of a point. To cast the 
shadow of a point in orthographic projection, 
pass a vertica l plane through the point and 
the object receiving the shadow. Draw this 
plane first in plan. Conveniently, it will always 
be represented with a straight line at 45°.The 
shadow of the point must lie somewhere 
along this plan of the sl ice. Next, through a 
process of transferring relevant points from 
the plan of the slice to corresponding points 
on the objects in the elevation, develop an el
evation view of the slice line. The shadow of 
the point must lie somewhere along this ele
vation of the slice. Then, in the elevation cast 
a ray of sunlight through the point and ex
tend it to a point of intersection with the ele
vation of the slice. This point of intersection is 
the shadow of the point in elevation. Finally, 
with a vertical l ine, transfer this point from 
the elevation to the plan of the slice in the 
plan view. This point of in tersection is the 
shadow of the point in plan. 

Figure C.4 Casting the shadow of a point. · 

190 Appendix C 

a 

b 

b 

a 

b 



Casting the shadow of a solid. To cast the 
shadow of a solid, the shadows of the solid's 
several vertices are found via the slicing 
method and then connected. 

Figure C.S Casting the shadow of a solid. 
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Figure C.6 Shade and shadow in orthographic projection, Exercises 1. 
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Figure C.7 Shade and shadow in orthographic projection, Exercises 1 (solutions). 
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Figure c.a Shade and shadow in orthographic projection, Exercises 2. 
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Figure C.9 Shade and shadow in orthographic projection, Exercises 2 (solutions). 
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Glossary 



Accommodation. Depth cue conditioned on the 
eye's changing focal length in viewing objects at 
various distances. 

Atmospheric perspective. Depth cue cond i
tioned on the effect of air on the color and visual 
acui ty of objects at various distances from the ob
server. Also called aerial perspective. 

Axonometric projection. System of projection, 
including isometry and dimetry Objects are posi
tioned in an attitude ti lted to the picture plane 
and projected to the p icture plane with orthogo
nal (lines at 90°) sight lines. Axonometric views 
are drawn to scale, represent all three faces of a 
rectangular object (front, top, and side), and show 
parallel lines as parallel. 

Bird's eye view. Steeply inclined downward look
ing perspective view. Bird's-eye views yield a 
strong sense of the plan of an object or scene. 

Center of vision. In perspective drawing, the point 
at which the viewer is looking on the picture plane. 

Chiaroscuro. From the Italian chiarro, meaning 
light, and oscuro, meaning dark, a technique o f 
drawing that represents a full range o f value from 
light to dark, typically on a gray background. 

Cone of vision. In perspective d rawing, a conical 
field of vision rad iating out from the viewer's eyes. 
Equivalen t to the term breadth of field as it wou ld 
be understood by a photographer. Typical cones 
of vision used in perspective range from 30° to 60° 
and rarely exceed 90°. 

Contour. Li nes on the surface of objects generat
ed by profiles, interior edges, and surface textures. 
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Convergence. I . Depth cue conditioned on the 
angle at which the two eyes must converge in 
viewing an object in close proximity to the viewer. 
2. In perspective drawing, the phenomenon of par
allel lines appearing to come together at common 
vanishing points. 

Depth cues. Conditions in the visual field that 
yield a perception of depth. Depth cues are gener
ally divided into two groups: primary cues, which 
are conditioned on the existence of two eyes, and 
secondary cues, wh ich are independent of the ex
istence of two eyes. 

Dimetric projection. A type of axonometric pro
jection in which two of an object's spatial axes de
sc ribe equal angles relative to the picture plane. 

Disparity vision. Depth cue cond itioned on the 
disparity between the views from the two eyes in 
viewing objects that are in close proximity to the 
viewer. 

Ecological psychology. An understanding of per
ception that emphasizes the contribution of the 
order implic it in the environment. The principal 
advocate of this posi tion is James J. Gibson. 

Elevation. A horizontal directed orthograph ic 
view of a vertical face of an object or space. 

Empathy. Sharing the same emotions or sensa
tions as another person. In th is text, empathy is un
derstood to be transferable to inanimate things. 

Foreshortening. The apparent reduction in size 
of elements on longitudinal surfaces (surfaces 
that are turned relative to the viewer) wi th greater 
distance from the observer. 

Gestalt psychology. An understanding of percep
t ion that emphasizes the role of predisposing laws 
in the process of perception. 

Ground line. In perspective drawing, a line on 
the picture plane where the ground plane or as
sumed ground plane meets the picture plane. 

Horizon line. In perspective projection, a l ine on 
the picture plane that is level to the ground, passes 
through the center of vision, and represents the 
height of the viewer's eyes. 

Isometric projection. From the Greek iso, mean
ing same, and metron, meaning measure.A type of 
axonometric projection in which all three of an 
object's spatial axes describe equal angles relative 
to the picture plane. 

Magic method. A method for constructing one
point perspectives using elevations or sectional 
views. 

Motion parallax. Depth cue conditioned on dif
ferences between apparent optical motions of ob
jects at various distances from an observer who is 
moving. 

One-point perspective. The characteristic per
spective view resulting from viewing in a direction 
that is parallel to the major spatial axis o f an ob
ject or space. 

Orthographic projection. System of projection in
cluding plans, elevations, and section. Objects are 
positioned in an attitude parallel to the picture 
plane and projected to the picture plane with or
thogonal (lines at 90°) sight lines. Orthographic 
views are drawn to scale, show parallel lines as par-



aile!, represent frontal su rfaces without distort ion 
of shape or proportion,and represent only one face 
of a rectangular object (front, top, or side). 

Overlap. Depth cue conditioned on near objects 
overlapping distant objects. 

Oblique projection. System of projection that in
cludes plan oblique and elevation oblique views. 
Objects are positioned in an attitude parallel to 
the picture plane and projected to the pic ture 
plane with oblique (lines at angles other than 90°) 
sight lines. Oblique views are drawn to scale, show 
parallel lines as parallel, represent frontal surfaces 
with ou t distortion of shape or proportion,and rep
resent all three faces of a rectangular object 
(front, top, and side).See also Paraline views. 

Paraline views. Not a system of projection i tself 
but rather a category of projective systems. 
Includes those systems such as axonometric and 
oblique projection that show all three faces of ob
jects and at the same t ime maintain parallel lines 
as parallel. 

Perspective, linear. 1. Depth cue conditioned on 
the apparent convergence of parallel lines with 
greater distance from the observer. 2. Drawing sys
tem bu ilt on the convergent projection of parallel 
lines to common vanishing points and on the con
vergent projection of sight lines to a single station 
point, the position of the viewer. 

Pictorial depth cues. Those depth cues that are 
independent of the existence of two eyes and can 
be represented on a two-dimensional plane. 

Picture plane. A plane, analogous to a window, 
through which d rawing are projected. 

Plan. A vertically directed orthographic view of a 
top or bottom face of an object or space. 

Section. A horizontally directed orthographic 
view into the inside of an object or space. 

Shade and shadow. Depth cue predicated on th e 
information provided by shade and shadow. 

Sight line. A line used to project points on an ob
ject to equivalent positions on a picture plane. 
Sight lines can vary in their attitude to the picture 
plane; in orthographic and axonometric projec
tion, they are always orthogonals (at 90°); in 
oblique projection, they are oblique (at angles 
other than 90°); in perspective projection , they 
converge at a single point, the position of the 
viewer. 

Size perspective. Depth cue conditioned on the 
apparent reduction in size of objects with greater 
distance from the observer. 

Spatial armature. A geometric framework of co
ordinates on which a drawing can be constructed. 

Station point. In perspective projection, th e point 
representing the posi tion o f the viewer to which 
convergent sight lines are drawn. 

Surface texture. Term used by James J. Gibson to 
mean any condition of surface that reflects l ight 
that varies from light to dark across its surface. 

Textural gradient. Term used by James J. Gibson 
to mean the condition at the point of impact of 
light on the retina that corresponds in an ordinal 
manner (point for point) to the texture from 
which light has been reflected. 

Transactional psychology or transactional em
piricism. An understanding of perception that 
emphasizes the contributions of learning and in
teraction wi th the environment to the process of 
perceiving. Principal advocates of this position are 
John Dewey and Adelbert Ames. 

Two-point perspective. The characteristic per
spective view resul ting from viewing in a direction 
that is diagonal to both major spatial axes of an 
object or space. 

Upward position in visual field. Depth cue pred
icated on the tendency of objects to be seen 
against the background of a continuous ground or 
floor surface. Objects that are farther tend to be lo
cated higher in the visual field and those that are 
nearer tend to be located lower in the visual field. 

Vertical measuring line. In perspective drawing, 
a line on the picture plane used to generate verti
cal information at scale. 

Vanishing point. In perspective projection, a 
point on the picture plane at which a set of paral
lel l ines appears to conve rge. 

Visual field. The sensation of vision projected on 
the retina; that is, sensation as against perception. 
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Accomodation 
as depth cue, definition o f, 82 
color perspective, relationship to, 138 

Aerial perspective, see Atmospheric perspective 
Alberti, Leon Battista, 118-20, 172-73 

See also Magic method, picture plane, station 
point, and visual pyramid 

Ali, Mohammed, 21 
Appearance. See also Visual field 

Nicholaides, suspicions about, 34-35 
Plato 's comments upon, 34 
textural gradient, relationship to, 64-65 

Atmospheric perspective 
as depth cue, definition o f, 83,92-93 
exercises pertaining to, 51- 59 

Bloomer, Kent, 112-13 
Brunelleschi, Fi lippo 

baptistry perspective, description of, 98 
perspective, Renaissance rediscovery of, 97-98 

Bryce Canyon, 116-119 

Center of vision 
definit ion of, 154 

Chiaroscuro technique, see Light and dark 
Chimabue, Giovanni, 97 
Color 

collage techn ique, 142- 43 
color perspective, 138 
color temperature, 138- 39 
complementary contrast, 140-41 
contrast o f value, 136-37 
relationships and absolutes, 130- 31 

Color perspective. See also Color temperature 
accommodation, re lationship to, 138 
color temperature, relationship to, 138 
exercise pertaining to, 138 

Color temperature. See also Color perspective 
exercises pertaining to, 138-39 
mood, relationship to, 139 

Composition 
and delight, 30 
good composition in contour, 28-31 
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good composition in light and dark, 146-47 
good composition in work o f Frank Lloyd Wright, 

32-33 
Cone of vision 

definition of, 156 
office method, use in, !58 

Contour, 10-33 
cross contour, 23- 24 
exercises pertaining to, 16-27 
good composition, relationship to, 28-29 
light and dark, relevance to, 131-33 
material ity, relationship to, 12-13 
movement, relationship to, 10-15 
perspective, transition to, 21 , 25-27 
practice, relevance to, 14 

Convergence 
as depth cue, definition of, 82 
figure drawing, applied to, 122-23 
imitation of, 25-27 

Cross contour, see Contour 

Depth, see Depth cues 
Depth cues. See also Accommodation; Atmospheric 

perspective; Convergence; Disparity vision; 
Distance from horizon line; Motion parallax, 
Overlap; Perspective, linear; Shade and shadow; 
Si ze perspective 

pictorial depth cues, significance and use of, 
84-100 

primary cues, listed and defined, 82 
secondary cues, listed and defined,82- 83 

Disparity vision 
as depth cue, definition of, 82 
shade and shadow, relevance to, 88 

Distance from horizon line 
as depth cue, definition of, 83, 84-85 
upward position in visual field , relationship to and 

problems 
associated with 84-85 

Donatello, Niccolo, 98 
Drawing 

sense of touch, relationship to, 8-9 
Drawing as making, 34-35 

as discussed by Plato, 34 
as found in drawings o fThomas Spiegelhalter, 

42-43 
as found in Nicholaides's drawing exercises, 9, 

34-35 
practice, relevance to, 9 

Diirer,Albrecht, 119 

Ecological psychology 
as discussed by Gibson, James J. , 64-65 

Edgarton, Samuel Y Jr., 98-100 
Map with Chain and Bigallo Frescoe, d iscussion of, 

99 
Edge 

perception of, 71 , 86 

Figure drawing, see Contour; Gesture; Mass; Perspective, 
one-point perspective (freehand) 

Foreshorten ing 
figure drawing, appl ied to, 122-23 
doubling and halving intervals, methods for, 10 I 

Forseth, Kevin, 173 
Francesca, Piero della, 98, 120 

Gehry, Frank, 14-15 
Gestalt psychology 

projected imagery, relationship to, 117 
transactional psychology, relationship to, 65 

Gesture, 44-4 7 
exercises pertaining to, 46- 4 7 
practice, relevance to, 4 7 
use by Louis I. Kahn,47 

Ghiberti, Lorenzo, 98 
Gibson, James J., 64-65, 72-73,82-83, 86,88,90,94-95, 

100, 112. See also Eco logical psychology, Depth 
cues, Textural gradient 

design , relevance to, 64 
development of thinking, 65, 112 

Giotto, 97 
Giottoesque depth shape, 99 
Gombrich, E. H. , 35. See also Drawing as making 
Grausman, Phil, I 03 



Horizon line 
definition of, 155 
freehand perspective, use in , I 00, 104 
magic method , use in, 172-173 
perceiving depth, relationship to, 27,83-85 
problems with, 27 
offi ce method, use in, l59- 65 

Highlands, Delbert, 74 
Hillmann, Hans, 131 

Isometric projection 
shade and shadow; use in constructing, 176-85 

Kahn, Louis 1. 47, 146-47 
gesture, use o f, 4 7 
light and materiality, remarks about, 146-4 7 

Korman, Randall. 72 

Landscape. See also Perspective, one-point perspective 
( freehand) 

imposing perspective on rural landscape, 126-27 
imposing perspective on urban landscape, 124-25 
Pittsburgh, drawing ot;27,45,11 1-13 
sloping streets, 111 

Lindsey, Bruce, I 03 
Light and dark. See also Value and hue 

chiaroscuro technique, 134- 35 
color, relationship to, 130-31 
composition, relationship to, 146-47 
exercises pertaining to, 132- 35 
sculpture, compared to, 132- 33 

Lorenzetti, Ambrogio, 97 

.M agic method 
method of construction , 172-73 
origins o f,ll8-19 

Masaccio, Tommaso Guidi, 98 
Mass, 34-41. See also Space and voids 

drawing as making, relevance to, 9, 34-35,42-43 
exercises pertaining to, 36-41 

Materials 
brush and india ink, 50, 132 
brush and watercolor, 133, 144 

charcoal, 38-39,46-4 7, 53- 54,58-5 9, 74-79 
charcoal (soft black), 38- 39,53- 54 
collage, torn magazine, 142-43 
crayon, 36-37,46-47 
crayon, conte, 20- 21 , 23-27, 52, 80-81 
crayon, lithographic, 36- 37 
pastels, colored, 136-41 
pen, felt-tipped, 16-18, 22,40-41 
penci l,colored,51,56-57, 134-35 
penci l, 55-57,72- 73, 
pencil, carbon, 73 
sticks and india ink, 19 

Mercator maps, 100, 120 
Miralles, Enric, 14 
Motion parallax 

as depth cue, definition of, 83 
overlap, relevance to, 86 

Nicholaides, Kim on, 8-10, 16-23,28-31,34-47,64 , 146. 
See also Drawing as making 

appearance, suspicions about, 34 
composition, implications for, 28-31 
contour, perception of, 10 
design, relevanee to, 9 
exercises based upon, 16- 23,36- 41,46-47 
materiality, comments upon, 34,146 
transactional psychology, relationship to, 8 

One-point perspective, see Perspective, linear 
Orthographic projection , use in constructing shade 

and shadow, 186- 95 
Overlap 

as depth cue, definition of, 83,86-87 
motion parallax, relat ionship to, 86 
light and dark, relevance to, 131 

Perspective, linear, 74- 75.See also Alberti , Uccello 
Ancient Greeks and Romans, use by, 95-97 
as depth cue, definition of, 83, 94- 95 
contour drawing, early use in , 25-27 
Edgarton, Samuel Y Jr., as understood by, 98- 100 
exercises pertain ing to, 25-27,80-81 , l 04- 113, 

122-129 

foreshortening, estimation o f, I 0 I , I 04- 105 
generation of, 152-53 
Gibson, James J. , relationship to, 94-95, I 00 
good composition, relationship to, 32-33 
history of in mid-Renaissance, 118- 21 
history of through early Renaissance, 95-100 
imposed on fi gure, 122-123 
imposed on landscape, 124- 27 
imposed on still-life, 128-29 
magic method, 172- 75 
octagonal forms, 108 
office method, 158-71 
one-point perspective (freehand) , 104 ,106 
Plato 's suspicions of, 34 
projected angles, measuring of, 102 
projected imagery, relationship to, 116-17 
movement, relationship to, 112-13 
rounded forms, 110 
slopes, 106-07, 109, I ll 
spatial armature, use of, 100-03 
stairs, 106-07, 109 
texture, as implied by, 80-81 
two-point perspective (freehand), 105, 107 
upward position in the visual field, relationsh ip to 

and di fficulties with, 85 
vanishing points, observation of, I 00 
vanishing points of slopes, I 06-07 
Wright, Frank Lloyd, use by, 32-33 

Pictorial depth cues, 82-100. See also Depth cues 
Picture plane 

Alberti 's generation o f, 118-1 9 
definition of, 154 
freehand perspective, use in, 102 

. magic method , use in, 172- 73 
office method, use in, 159-65 

Projected Imagery 
definition of, 116 
Gestalt psychology, relationship to, 117 
perspective, relationship to, 116- 17 

Saturation 
definition of, 131 
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Shade and shadow. See also Light and dark 
as depth cue, definition of, 83,88- 89 
exercises pertaining to, 132- 35 
isometric projection, constructing in, 176-85 
orthographic projection, constructing in, 186- 95 

Sight line 
defin ition of, 156 
office method, use in, 163, 165 

Size perspective 
as depth cue, definiti on of, 83,90-91 
exercises pertaining to, 18,51 

Slopes, vanishing points, see Perspective, linear; 
Vanishing point 

Space and voids 
as found in drawings of Andrew Tesoro, 60-61 
exercises pertaining to, 50-61 
perception of, 48-49 

Spatial armature 
freehand perspective, use in 100-03 

Spiegelhalter, Thomas, 42-43 
Stairs, see Perspective, linear; Vanishing point 
Station point 

definition o f, 155 
office method, use in 158, 160, 163, 165 

Surface texture, see Textural gradient 

Tesoro, Andrew, 60-61 
Textural gradient, 46- 55 

as defined by Gibson, 64-65 
corner, perception of, 70 
edge, perception of, 71 
exercises pertaining to, 72-81 
flat frontal surface, perception of, 66 
flat longitudinal surface, perception of, 67 
flat slanting surface, perception of, 68 
material ity; relationship to, 65- 66 
perspective, relationsh ip to, 80-81 
rounded surface, perception of, 69 

'!ouch 
drawing and vision , relationship to,8-9 

Transactional psychology 
definition of, 9 
Nichola ides, Kimon, relationsh ip to, 8-9 

Two-point perspective, see Perspective, l inear 
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Uccello, Paolo, 98, 119-21 
chalice and mazzocchio, drawings of, 121 

Upward position in visual field 
childhood drawing, use in and problems with,85 
distance from horizon line, relationship to, 84-85 

Value. See also Light and dark 
contrast of value, 136 
definition of, 131 
exercises pertaining to 136-37 

Vanishing point 
definition of, 157 
freehand perspective, locating in, 100 
magic method, use in 172-73 
octagons in freehand perspective, 108 
office method, locating in, 160 
office method, use in, 160, 162,164 
stairs and slopes in freeha nd perspective, 106-07, 

109, I ll 
Vertical measuring line 

office method, locating in, 160-61 
office method, use in, 160-62 

Vision 
suspicions about, 8 

Visual field,see Appearance 
Visual pyramid, 118.See also Alberti 
Volume, see Space and voids 

White, Charles, 91 
Wright, Frank Lloyd, 32- 33 
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