
K T H 
ROYAL INSTITUTE 
OF TECHNOLOGY 
A R C H I T E C T U R A L  
LIGHTING DESIGN
MASTER THESIS 
SKETCHES OF  
SHADOW AND LIGHT
ERAN ARONSON
DECEMBER 2011





Sketches of Shadow and Light

A practical research of visualizing techniques in the lighting 
design process.

Eran Aronson

December 2011

KTH Royal Institute of Technology
Lighting Laboratory

Degree of Master of Science:
Architectural Lighting Design

Course Code: HS200X





I. Introduction        
 1.1 Research Question      07
 1.2  Approach to Methods to Visualize Light and Shadow  09
 1.3 Structure of Thesis      13

II. Inspiration
 2.1 Passing through Time      15
 2.2 Hieroglyphs of Ancient Egypt     17
 2.3 Traditional Japanese Architecture - The Shoji   23
 2.4 Film Noir        31
 2.5 Back to Earth       39

III. Natural Light
 3.1 Methodology       43
 3.2 Introduction       45
 3.3 Louis Kahn       49
 3.4 Steven Holl       57
 3.5 Peter Zumthor       63
 3.6 Renzo Piano       67

IV. Artificial Light
 4.1 Introduction       73
 4.2 Raymond Hood with John Mead, Tribune Tower   81
 4.3 Raymond Hood with André Fouilhoux, Radiator Building 89
 4.4 Kaoru Mende       93
 4.5 Yann Kersale       99

V. Conclusion
 5.1 Summary                 105
 5.2 Discussion                          109
 5.3 Future thoughts                115
 
 Bibliography                117

Table of contents



  Eran Aronson     KTH Royal Institute of Technology     Architectural Lighting Design     Master Thesis:     Sketches of Shadow and Light



07

I. Introduction

1.1 Research Question

“…and how rich in shadows is the viscous sheen of the liquid, how beauti-
fully it blends with the darkness.” (Tanizaki, In Praise of Shadows. 1977 eng. edition, p.16)

The ability to sense our environment, the ability to feel it, the intelligence needed to 
notice details. It can take a lifetime to achieve this sensitivity, or it can be as obvi-
ous as the sun and the moon. We perceive, we learn and we express this knowl-
edge by language and by art.
We are designers, but not of matter. We design the presence of matter, we show or 
hide matter, and we have the magician-like power to transform masses of it using 
photons of paint.
But before we literally paint with light and shadows on our environment, we must 
be able to express our thoughts and ideas. As part of any design process one has 
to involve the graphic visualization for himself at first and for the involved persons 
soon after.
For a designer this visualization is the first tool of importance, it is graphic thinking 
for developing a concept using the hand as an extension to our mind, thoughts and 
imagination. So we sketch and we draw and we paint and we build models and we 
use software.
As lighting designers we notice the fine details in the never-ending game of light 
and shadow, the nuances of shades, the colors and all aspects that when combined 
impart  atmosphere, feelings and a sense of perspective to our environment.

How do we visualize shadow and light in the context of lighting de-
sign? How was it done through history and how can we improve our 
technical abilities in the design process?

For many years I have been involved in that pursuit of light and shadows, using my 
camera to capture it and my hands to imagine it and manipulate it. This thesis is 
about sketching light and shadows in lighting design; my thoughts, my ideas and 
the tools used in the process.
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Fig. 1.1: Personal photo, Sarona old train station, Tel Aviv, Israel, 2006, B&W manual print. 
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1.2 Approach to Methods to Visualize Light and Shadow

When searching for a topic for a thesis in lighting design, it came to me very quickly 
that it must involve a practical core where I can demonstrate my ideas and experi-
ence. First, because I have less faith in words with no practice and I must stand 
behind this statement. Second and just as important, a strong motivation for myself 
should be the driving force behind this presentation. That involves doing what I like 
to do in design and demonstrating it. I do not have the temperament of a scholar 
of the arts. I am more of a hands-on, doer. For that reason, ever since I have been 
involved in the design world, I have had to use improvisation in order to present my 
designs and ideas at a satisfactory level. During the years I have combined many 
different techniques, some I have seen done by others and some have been my 
own inventions. In that context, I have seen many designers fall short when trying 
to show their ideas without using the tools most suited to them. Some great ideas 
can be underrated and, alternatively, some poor ideas stand out front only because 
the person behind them is a talented presenter.

Today, when computer software is so basic in the development and the outcome of 
a project and to the design process itself, people gain great confidence when mas-
tering it. But how many do really master it? How many can truly say they control the 
computer and its software to a degree where they present their work and only their 
work without it being limited by the built-in paradigm of the computer? On the other 
hand, how many designers today master a high level of sketching and drawing? 
How many have studied any of these crafts to a level expected from a designer or 
a creator? Unless you are Michelangelo or Steve Jobs, you might face difficulties. 
The majority of designers are none of the above. But we can still do good work, 
good enough to create and design with meaning. I believe that we should be open 
to using all means and all tools to envision and create our designs.
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Fig. 1.2: Personal sketch, Sarona old station, Tel Aviv, Israel, 2011, freehand, white marker with silver pencil on 
black paper. 
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Design must include compromise, improvisation and honesty. The honesty of 
standing behind your design and your presentation when you know that what you 
show is what you want to be seen. Compromise by using one’s stronger talents 
to strengthen weaker talents, knowing that not many of us truly master all of the 
possible skills or tools needed to convey our vision to another person. It is all glued 
together by improvisation: photograph the ceiling of the Sistine chapel, crop it and 
re-color it with your Mac; print it, sketch over it and project it on to the ceiling of the 
room. Use any and all means to get your ideas across.

Using the tools we have and learn, combining them into something new and whole 
and presenting a complete vision from start to end are the “tools of the trade” in 
21st century design. The process itself in this thesis is a journey between theory 
and practice, experimenting and implementing. I hope to learn as much as I hope 
to enrich with methods to visualize light and shadow.
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1.3 Structure of Thesis

Consisting of five main chapters, this thesis is constructed as follows:
Chapter one - Introduction and research question + approach; explaining the at-
titude and motivations for writing this thesis.
Chapter two - Inspirational research following three examples of visualizations 
which are not graphic design orientation based. This chapter deals with percep-
tion, location, art and culture regarding light and shadow. It can be referred to 
as  an extended introduction where various visualizations are analysed using an 
historical-cultural point of view.
Chapters three and four - Explaining the methodology for the following case study 
examples and analysis regarding natural light and artificial light. In both chapters 
four selected case studies are researched by parameters of time, location and 
designer, to be categorized following the methodology. An introduction to each 
chapter is added regarding the relevant subject.
Chapter five - Consisting of a summary, conclusions and discussion; this chapter 
closes the thesis and sums up the insights, understandings and personal opinions 
when reflecting upon the previous chapters and the complete process. It holds 
within some personal visualizations, using different techniques, not showing in the 
main body.
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Fig. 2.1:

Fig. 2.1: Personal sketch, Stockholm, 2011, freehand, rapidograph on tracing paper.
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II. Inspiration

2.1 Passing through Time

The importance of this travelling between time, culture and the arts is to get inspi-
ration by chasing my curiosity, doing research and thus gaining knowledge. The 
subjects chosen to discuss in this chapter come as an attempt to try and under-
stand how shadow and light can be visualized in a higher level where philosophy, 
geography and culture meet. Before dwelling upon visualization as an act or a 
method in the specific field of architectural lighting design, I have made an attempt 
here to detach myself from the subject and travel far away in thought; to be like 
an astronaut who sees the world from orbit and thereby gets a unique perspective 
made indelible and personal in his mind. The three examples to be shown in this 
chapter are deliberately far from each other in time, place and technique. They 
were chosen to demonstrate how visualization through shadow and light can be so 
different in different times and places, yet so closely connected. The keen observer 
will always find a new angle from which to view his subject and therefore change 
his perspective and the perspective of others. 
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Fig. 2.2: The Rosetta Stone, 196 BC.
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2.2 Hieroglyphs of Ancient Egypt

The word hieroglyph comes from two Greek words: “hieros” which means sacred 
or holy and ‘glyph’ which translates as “carving “ (http://en.wikipedia.org/wiki/Egyptian_hiero-

glyphs. Accessed 1 Sept. 2011). 3000 years ago, much before this word was invented, 
Ancient Egyptians were carving hieroglyphs into the stones of their temples. They 
continued this art for more than three thousand years (until about 391 CE when 
the Roman Emperor Theodosius I closed all non-Christian temples in Egypt.) (http://

www.newadvent.org/cathen/14577d.htm. Accessed 1 Sept. 2011). Although hieroglyphs were also 
drawn with ink on papyrus, their greatest effect was when they were carved into 
stone. Then the brilliant sun of Egypt created the dazzling light and deep shadows 
that enabled the shallow carvings to stand out from the surface of the stone and be 
read and understood by those who saw them. Light and shadow had been used as 
a tool to enhance communication.

With the introduction of carved hieroglyphs a whole new dimension of the city 
became apparent. Royal courts, tombs, temples and villas, from Abu Simbel to 
Alexandria were decorated by skilled craftsmen in praise of the gods, fertility and 
the celebration of life. The magic of the carved hieroglyphs lay in the strong ac-
cent of short accurate shadows that complimented the carved images. Three main 
methods were used to carve in stone (most commonly in limestone and granite, 
although wood, noble metals and textile were used as well as surfaces) (http://history-

world.org/hieroglyphics.htm. Accessed 1 Sept. 2011). The first method was used in the smaller 
scale symbols and characters, such as on the Rosetta Stone, intended for text. 
These texts were chiselled out of the stone from the surface inwards, using re-
markable precision in the depth of carving and the size of the signs. The outcome, 
when compared to more elaborate carvings, is a relatively shallow carving that 
starts from the flat surface and enters to a minimal, quite consistent depth into the 
stone. Still, even this simple method gave the symbols a dimension of depth that, 
besides changing the texture and surface of the stone, also changed the atmos-
phere and meaning of the structure. Standing next to such a hieroglyph under the 
ever changing desert sunlight or in a chamber with the subtle dancing torch flames, 
literally gave movement and life to the carvings.



  Eran Aronson     KTH Royal Institute of Technology     Architectural Lighting Design     Master Thesis:     Sketches of Shadow and Light

Fig. 2.3: Hieroglyph carved into the stone surface giving the subject a 
minimalistic 3D shape.

Fig. 2.4: Hieroglyph figure carved out of the stone surface.
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It was ancient ‘hi-tech’ using light and shadows that created a dynamic and very 
dramatic rendering of the culture of ancient Egypt. Some of the best software of 
today seems quite pale next to it.

The next method used was rather a hybrid between carving and sculpting. Com-
monly used to depict godly figures, many of which were also hybrids such as Anu-
bis, Bastet, Horus, Ra, Seth, etc. (creatures with human bodies and animal heads) 
(http://www.egyptartsite.com/glyph.html. Accessed 1 Sept. 2011). Larger carvings, from a few cen-
timeters in size up to full body scale, were carved into the stone surface giving the 
subject a minimalistic 3D shape. The craftsman would carve out a clean silhouette 
of the figure, lowering the background around the figure in the perimeter he had set 
out, such as a rectangle with rounded corners. Then he would carve the details of 
the figure standing out from the lowered background. The dramatic outcome was a 
powerful figure clearly framed. For emphasis, the more significant body parts would 
be left almost at the original stone surface where they caught the brightest light. 
Resulting from that method a detailed figure in 2D-3D would beautifully emerge. 
Once again an enchanting form would come alive using light and shadows to leap 
out of solid stone. It was a majestic rendering effect.

The most elaborate form of hieroglyph carving, a step before free-standing 3D 
sculpture, was when not only the silhouette of the figure was carved out, but the 
whole of the original stone surface was removed to a deep level, leaving only a 
clean figure standing out from the wall. Much more lavish, expensive and detailed, 
these carvings were erected mostly for the highest of royalty in temples and tombs. 
Not only bigger in size, but meticulously detailed in honor of the gods and god-like 
kings of ancient Egypt, such a large-scale figure, human size or bigger, standing 
literally out of the stone as opposed to being carved into it, must have had the ef-
fect on the observer of arousing humility and worship.

Ra, the ancient Egyptian sun god, identified primarily with the mid-day sun (some 
variants of Ra existed), is an example of ancient Egyptian sun worship. This an-
cient worship derives from an awareness of the fundamental importance of natural 
light for all of life, an underlying truth which was understood so many thousands of 
years ago.
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Fig. 2.5: Decorative frieze from the temple of Hephaistion in the Athenian Agora.

Fig. 2.6: Personal sketch, 2011, rapidograph and black ink brush on paper.
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‘A god for the mid-day sun’ - this precision in the title itself is quite impressive, and 
makes one think of the amount of knowledge scattered through history only to be 
lost and rediscovered time and again.

The mid-day sun is a substantial light source which tremendously influences Egypt’s 
culture. The sun’s power is enhanced there because of Egypt’s geographical loca-
tion on the globe (average latitude 30°N). The high angle of the solar zenith is a 
natural phenomenon in Egypt and in other countries in similar latitudes. Go north 
to Greece (average longitude 35°N) where the angle of the zenith is lower and you 
will find, in marble, the forms of mythological gods carved away from the surface 
even further than those of Egypt, enabling them to catch more light. Greece, expe-
riencing a different solar path, has a different art, a different culture. Examples are 
found in friezes and pediments decorating most Greek temples.

The abundance of natural light in general and the fitting and ingenious response 
to the local solar cycle did, in fact, make Egyptian hieroglyphs so subtle, yet so 
lively. The use of shadow and light resulted in a natural rendering that reinforced 
the design. The shadows cast in the carving of the hieroglyphs are as elegant as 
the forms they delineate. Sun worship and the art of the Egyptians are two truly re-
markable reflections of their natural conditions. Their vision, evolved from the local 
reality, enabled them to integrate the natural elements of their lives to the highest 
degree. Hieroglyphs are a beautiful example of smart visualization so long ago in 
human history. Carving forms out of stone only millimeters deep and using the sun 
to compliment the art in them is a true human achievement, a master technique to 
visualize their gods and themselves.
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Fig. 2.7 Shinichi Maruyama, “Kusho”, high speed photo of ink and water.
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2.3 Traditional Japanese Architecture – The Shoji

“It appears that in Japan the aesthetic mood of an entire culture has become 
devoted to these still and exhausted moments of light.” (Plummer, Light in Japanese 

Architecture,1995, p.16)

From 3000 years ago in Egypt to the middle ages in Japan is a dramatic journey 
through climate, history and culture. The cultures of these great nations are so dis-
tinct and different, yet so influential in the history of mankind. A notable difference 
between the two is how they evolved culturally in relation to their geographical 
location and neighboring countries. As opposed to Japan, ancient Egypt was both 
geographically and culturally central in its region. It influenced and was influenced 
as a focus of culture between Africa, Asia and the Middle East throughout history. 
It was not that Japan was not a central power with great influence in East Asia; but 
combined with the fact that Japan is an island nation and that its culture had been 
jealously protected for hundreds of years up to the 19th century, the delicately 
nourished Japanese way of thinking and observing was not particularly imitated by 
people or nations in its region. It still stands as an example of subtlety and minimal-
ism in a world with a greedy appetite for change and splendor.

Located between latitudes 44°N and 30°N (main islands), Japan’s climate varies 
from a cool temperate in the north to subtropical in the south and is generally char-
acterized as a rainy country with high humidity (http://en.wikipedia.org/wiki/Geography_of_Ja-

pan. Accessed 4 Sept. 2011). This data can explain natural light conditions very generally 
in Japan, just as in it does in other places on earth. But geography alone is not 
enough to distinguish a culture and make it so different from others. One must also 
study religion, folklore and spiritual beliefs to begin to understand the behavior and 
way of thinking of the people of Japan. Looking at its art, poetry and architecture is 
one of the best ways to learn about and to observe Japanese culture. Like enter-
ing through a secret door, these arts can give the sensitive observer an insight into 
this distinctive and fascinating place, a place where extreme subtleness is often 
directly connected to extreme violence, one of many conjunctions hard to perceive 
for the western mind.
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Fig. 2.8: Traditional Shoji with sunlight and shadow play.

Fig. 2.9: Personal sketch, 2011, freehand, felt tip markers and indian black ink on paper.
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In Shinto, Japan’s original religion, “everything in nature is animated” (Dahl, Climate 

and Architecture, 2008, p.38.). Added to that is the practice of Buddhism which inspires 
simplicity and frugality that was made into an art in gardening and architecture. 
Moreover, Zen Buddhism encourages extreme simplification where, in the context 
of architecture, an ideally planned house will make it possible to notice and appre-
ciate the most minute details of everyday life. It cultivates a kind of observational 
ability very elusive to westerners.

We do not need to go as far as studying the life of a Zen Buddhist monk in a mon-
astery near Sapporo to realize the connection between architecture and spiritual-
ism in Japan. One can get a broad spectrum of understanding by studying the 
dwellings of common people all over the country, in traditional as well as modern 
housing.

A common architectural detail to appear in traditional Japanese architecture since 
early middle ages and still in use today, is the sliding door/divider known as shoji. 
The shoji can be seen as a canvas where light and shadows paint the most subtle 
natural shapes and thus, paint the whole interior of a room: “…A Japanese room 
might be linked to an inkwash painting, the paper-paneled shoji being the expanse 
where the ink is thinnest, and the alcove where it is darkest…” (Tanizaki, In Praise of 

Shadows, 1977, p.20) The shoji is merely a wooden frame with vertical and horizontal 
strips of wood that hold within a thin layer of white paper. That element is used as 
a screen between rooms and between the interior and exterior of a house. The 
sliding movement is to do with functionality, ventilation and privacy; normally the 
shoji will be moved several times during the day according to weather conditions 
and the needs of the tenants.

In his book “Light in Japanese Architecture”, Henry Plummer devotes a full chapter 
to the discussion of “Painted Shadows”. Plummer goes deeply into the descrip-
tions and meanings of shadows in traditional Japanese interior architecture. Most 
inspirational to him is the writing of Tanizaki, “In Praise of Shadows” and that is not 
surprising. Tanizaki gives a most accurate and highly sensitive description of the 
Japanese way of understanding and appreciating shadows and light.
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Fig. 2.10: B&W photo of shoji as a filter of light. Tokyo, Japan.

Fig. 2.11: Personal sketch, 2011, freehand, Japanese ink pen on paper.
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The true charm of Tanizaki’s writing, which borders on poetry, is the philosophy and 
way of life he spins into a fine thread that gives the reader a most accurate insight 
to this culture, a culture where details and observation are its cornerstones. As op-
posed to the Egyptian hieroglyphs that demonstrate the crude effect of the desert 
sun on detailed stone carvings on monumental tons of rock, the Japanese shoji 
demonstrates pure minimalism on a material which is literally as delicate as paper. 
It is another dimension of visualizing shadow and light; a dimension that acts upon 
a frail, translucent membrane. This membrane is not only a physical divider but a 
spiritual divider which acts as one’s eyelids in relation to the immediate surround-
ings. When the shoji screen is shut it will still give a close to accurate indication of 
the external conditions regarding weather, lighting conditions and sound. Depend-
ing on the time of day and season, the effect on this “light canvas” will vary from 
clear sharp shadows to an undistinguished grey blur to white moonlight. This will 
affect the interior of a room just as well and, as the descriptions of Tanizaki and  
Plummer show, evolved historically from the minimal use of artificial light in ancient 
Japan. This, in turn, evolved into the deep Japanese appreciation of the signifi-
cance and natural beauty of shadows.

Maybe the most important area of the Japanese traditional house is the tea room 
where meditation and tea ceremonies (in many cases the same act) take place. 
The tea room will face the garden, an integrated characteristic of Japanese archi-
tecture and landscape architecture. This garden will be an abstraction of nature 
within one’s immediate surroundings and will be observed and meditated upon 
when sitting on tatami mats. The line of sight when sitting on the mat in the tea 
room is of course an important part of the house and garden planning.  This gives 
the shoji its powerful effect, like a painting on canvas in a museum. The shoji, and 
its cousin the Japanese screen divider, are mentioned throughout Japanese litera-
ture, poetry, art and cinema. From Ninja assassins sneaking in the midst of night 
to Geishas changing kimonos, it is a well celebrated element in Japanese folklore. 
For Tanizaki, it is the magical line where shadow and light is filtered through a 
screen into the room. Even in the western world the shoji is seen as an element of 
mystique since it supports the duality between what is visible and invisible. It is also 
a subtle sound absorber. The shoji is a mysterious membrane where imagination 
can influence one’s judgment of whether what he hears or sees is true or not. 
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Fig. 2.12: Shiro Kasamatsu, Early Spring Tea Cer-
emony, 1932.
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The invention of the shoji is another example of visualizing a way to observe the 
profound characteristics of light. Its lightly structured surface is a material, like 
a canvas, where nature paints the wonders it offers to the meditative observer 
that are sometimes abstract, sometimes crisp and clear. The use of the shoji is 
a sophisticated example of visualizing the natural world with extreme minimalism 
through light and shadow. 
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Fig. 2.14: Personal photo, 2011, Stockholm.

Fig. 2.13: Scene from the movie “Sin City”, 2005, based on the neo noir comics of Frank Miller.
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2.4 Film Noir

The silver screen is a 20th Century wonder that has come of age. It is a celebra-
tion of human ingenuity through which technology makes possible the visualization 
of almost anything that can be imagined. Cinema, as we know it, is composed of 
several genres regarding content, theme, era, style, subject and cinematography. 
The magic of cinema is in its evolution as an art form combining literature, poetry, 
photography, plastic arts and music. It is influenced by present culture, and it in-
fluences present culture. It is a ‘generations fair’, accessible to almost the whole 
of the world in all its particularity and romance. In the cinema we can see the hi-
eroglyphs of Ancient Egypt used to tell a story and the subtle shadows painted on 
the shoji to express a nation’s philosophy. We will find all these things and more, 
mentioned, combined, recombined and mastered in cinema, producing a result 
greater than its components. It is a complex, multidisciplinary art that serves as the 
ultimate visualizing tool. A film director is a visionary conductor, a person who can 
express thoughts and feelings using smart manipulation and great imagination.  
Better still to compare the film maker to a chef who precisely chooses the elements 
for a dish, throws them into the pot at exactly the right moment and serves it in a 
way that is appealing to our sight, smell and taste, creating a multi-sense experi-
ence for our pleasure.

Film Noir is an example of motion picture-making in general and of cinematogra-
phy in particular. It is a distinct genre in which shadow and light are of immense 
impact to the story line and visual experience. Lighting and the play of shadows is 
critical in the making of any film, but it gets a strong added value in film noir since it 
is entwined in the story telling as an element that gives added meaning and depth 
to the theme, actors, scenes and atmosphere. In film noir, contrast is the name 
of the game, exaggerated to extremes using particular lighting techniques; one 
cannot be mistaken about its emotional intentions when watching film noir or its 
successor – neo noir, the later version of this genre. Yet scholars, critics and en-
thusiasts of cinema have a hard time agreeing among themselves what, precisely, 
film noir consists of; what is “real noir”. This happens for several quite technical 
reasons such as whether it is location oriented, story line oriented, period oriented 
or style oriented.
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Fig. 2.15: “Stray Dog”, 1949, Akira Kurosawa.

Fig. 2.16: “Chinatown”, 1974, Roman Polanski.

Fig. 2.17: “Citizen Kane”, 1941, Orson Welles. Fig. 2.18: “Sin City”, comics, 1990´s, Frank Miller.
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These disagreements occur mainly since film making is a true interdisciplinary art 
form and so, depending upon from which angle one analyses a film, it will in many 
cases be regarded differently by different observers. Nevertheless, some qualities 
of film noir are clear and well defined enough so that anyone, a trained observer or 
not, can relatively easily recognize a film noir when they see one. 

Historically the 1940’s and 1950’s are termed as the “Classic Age” of film noir- 
when it all began. Film noir, with its roots back in contemporary German art of 
the 1920’s, emerged first on screen during WWII with American classics such as 
“Citizen Cane” and “The Maltese Falcon” (both 1941).  When grim times influenced 
everyone’s life profoundly this grimness seeped into film making as well. Emerging 
out of the war, this style which later become a genre, typified many films made up 
until the late 1950’s and mirrored the fear and anxiety fed by the Cold War. Since 
the 1960’s until the present, films that share the theme and/or cinematography of 
the classic film noir are regarded as neo noir.

What are the elements that define film noir? What do they involve and how do we 
perceive them? Characters: The male hero or anti hero: in personal despair, “over 
the edge”, hitting a limit in his profession; many times a private eye, detective, law 
enforcement character, roughed up, indifferent, obsessive, cynical. The femme fa-
tale: in distress, mysterious, holds a secret, seductive, gorgeous (needless to say), 
manipulative, predatory and irresponsible. The bad guys: ruthless, corrupt, power-
ful, cunning. Themes: alienation, disillusionment, moral corruption, evil, guilt, strug-
gling against the odds, violence, passionate love, mystery with an unpredictable, 
twisting non – linear story.  Techniques:  amnesia, flashbacks, dislocated narration 
and ambiguity.  Emotional color:  sinister, melancholy, bleak with the characters 
showing pessimism, desperation and paranoia, cruel irony, dry humor, fear, terror.   
Set and location: a big, dark city, real or imaginary such as Los Angeles (“Kiss Me 
Deadly”, 1955) or Basin city (“Sin City”, 2005), a majority of night footage and dark 
room footage, heavy rain, smoke, fog, venetian window blinds, wet asphalt, neon 
lights, dark alleys. Cinematography: Expressionistic lighting, low key lighting, deep 
focus, disorienting, dark, claustrophobic, sharp shadows, skewed camera angles. 

Fig. 2.18: “Sin City”, comics, 1990´s, Frank Miller.
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Fig. 2.19: “Blade runner”, 1982, Ridley Scott.

Fig. 2.21: “Batman: The Return of Bruce Wayne”, Comics, 2010, Grand Morrison, Chris Sprouse, Frazer Irving.

Fig. 2.20: “Sin City”, 2005, Frank Miller and Robert Rodriguez.
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Everything mentioned here is just a partial list of the elements which make it easy 
to recognize film noir, neo noir or science fiction noir (another later genre as in 
“Blade Runner”, 1982 and “The Dark Knight”, 2008) (http://www.filmsite.org/filmnoir.html. Ac-

cessed 9 Sept. 2011, http://en.wikipedia.org/wiki/Film_noir. Accessed 8 Sept. 2011, http://www.filmnoirstudies.

com/. Accessed 7 Sept. 2011, http://www.youtube.com/watch?v=w1gMxT2R9z4. Accessed 8 Sept. 2011).

Much more can be said and discussed about film noir; these are just some of the 
fundamental principles used in this genre. This ‘grocery list’ of elements will natu-
rally not appear in every noir genre film one might watch. On the contrary, only a 
selection of these elements will be used in any given film.  But this is how film noir 
is defined, by the weaving of the selected elements into an unmistakable atmos-
phere of darkness and despair mixed with irony and grim humor. But what is the 
one element common to all film noir making? It is clearly the cinematography, and 
derives from the intentional and accurate use of shadow and light, both artificial 
and natural, which is captured by the cameraman in a way to exaggerate the aura 
of sinister drama.

An interesting fact in the evolution of the genre is that the majority of noir films, 
especially in the classic age, were what is called “B movies”: low budget movies in-
tended for distribution as the less-publicized, bottom half of a double feature. This 
‘off the main stream’ position gave creativity and experimentation in set, style, story 
and cinematography the freedom to evolve regardless of the critic’s judgment, ena-
bling the making of some films into true classics for that reason alone.

Shadows and light in film noir are precise instruments used to define more than the 
frame and subject; they are the brushes painting the characters, changing them 
in a stroke from villain to saint, from desperate to glorious. Frozen moments taken 
from a movie can be exhibited like snapshots in a gallery with all their drama be-
tween light and dark. But a unique atmosphere is created when these images are 
combined with the story, the acting and the sound track and captured by the movie 
camera.   Film making is an art form that holds within itself the potential to express 
almost any human reality, desired or imagined, and the visualization of shadow 
and light is the supreme technique used especially to define film noir.
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Fig. 2.22: Personal photo, 2007. 
Following sketches were done with tracing paper placed on photo.

Fig. 2.23: Personal sketch, 2011, pencil 4B on tracing paper.

Fig. 2.24: Personal sketch, 2011, color markers on tracing paper.
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Thus film noir stands out as the perfect example of a genre where the sharp play of 
light is a defining tool for human expressionism. The art of cinema, evolving from 
the classical arts and crafts, has come to an age when we have the tools and the 
techniques to shape and mold its creations into whatever we desire. This godlike 
ability with its endless possibilities has been achieved only in the past century. 

The sketching series presented here are an attempt to follow shadows from a “noir 
feme fatale” photo taken some years ago. The different techniques are explorative 
for evaluating the outcome regarding meaning, speed of drawing, aesthetics and 
atmosphere. 

Fig. 2.25: Personal sketch, 2011, felt tip markers on tracing paper.

Fig. 2.26: Personal sketch, 2011, rapidograph-0.3, 0.7, 2.0 on 
tracing paper.
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Fig. 2.27: Personal photo, 2004, Tel Aviv, Israel.
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2.5 Back to Earth

In photography we use different lenses for different perspectives; a wide-angle 
lens will serve us for capturing a wide view of the subject, sometimes distorting the 
natural perspective but always allowing a larger array of light to enter the camera 
body and burn its image on the film. Narrow-angle lenses will frame an image so 
as to focus on the subject with greater detail and fine imaging. In order to let in 
enough light to reach the film and keep a sharp, high quality image, artificial light-
ing might be used as an enhancer to compensate for insufficient light. This chapter 
was written as if using a wide-angle lens. Even if distorting, even if drifting away 
from the main subject, it shed light on my thoughts; it is, in my opinion, invaluable 
for later focusing precisely on the subject when using the narrow-angle lens. Going 
far and wide is crucial for later dwelling deeply and precisely.  After all, it is all about 
perspective, and acquiring true perspective is derived not from one glimpse, but 
from as many views as possible.

How are the hieroglyphs, the shoji and film noir valuable in a practical way to serve 
the theme of visualizing techniques in the lighting design process? First, as men-
tioned in the chapter’s introduction, they are valuable as an inspirational asset. In-
genious methods of visualizing shadow and light from ancient to modern times can 
teach one much about human resourcefulness using natural elements and avail-
able craftsmanship. Secondly, and directly connected to the previous point, this 
knowledge is technically inspirational for attempting visualization in the practical 
part of this thesis; they are just as vital as sketching, barrowing artistic elements, 
and manipulating any source of light, natural or artificial, to enhance the intended 
message one wants to present.

When analysing the three examples after studying their context and what they 
accomplished, a clear connection can be easily made to the processes of contem-
porary design.
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Fig. 2.28: Los Angeles 2019, scene from “Blade Runner” (1982). Monumental structures, Cultural mixing - 
mostly Asian and a strong debut to film noir in this classic science fiction noir. 
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The hieroglyphs can be directly connected to intaglio printing; the shoji is directly 
connected to ink brush painting and water color painting; and film noir is where 
thousands of years of human art, using shadow and light in a myriad of ways, are 
bound together and mastered in the present, when the state of technology can 
create a greater whole using all of these tools, from the most ancient to the most 
advanced.  All of these diverse possibilities are examples of fine visualizing.
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         Visual Thinking

          Experimental Sketching

   Analytical Sketching

         Presentational Sketching

   Visual Communication

Fig. 3.1: Diagram of the methodology, simplified here and discussed in the final summary. 
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III. Natural Light

3.1 Methodology

Geography, history, culture and technology were the basis for inspirational research 
in the previous chapter. A range of very different cases connected by the thread of 
human ingenuity set fine examples to serve as fertile grounds for the general ap-
proach of this thesis. This chapter goes deeper into architectural lighting design; 
the process, the ideas and the visualization techniques used by architects, artists 
and lighting designers. It is the connecting stage between inspiration and the fol-
lowing chapter about implementation.

The methodology used here revolves around sketching and visualization, rather 
than around the architecture itself. Each of the case studies analyzed here relate 
to one or more stages of the design process and to as many lighting situations as 
possible, in order to have a wide range of approaches complimentary to a wide 
range of techniques for visualizing shadow and light in the design process. 

When following Steffen Nijhuis and Clemens M. Steenbergen’s exploration of the 
role of drawing in the design process (“Drawing the Light” by Anastasia Skipetari, Master Thesis 

ALD KTH, December 2010), a clear and useful structure of analysis is presented to lay the 
basis of the methodology formulated in this chapter. A scale between visual think-
ing and visual communication is the grounds on which experimental sketching, 
analytical sketching and presentational sketching are laid. This is a tool for evalua-
tion where any sketch from any part of the design process can be observed in the 
relevant situation regarding location, theme, kind of light and project.
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Fig. 3.2: Personal photo, winter sun, Handen 2010. 
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3.2 Introduction

“The ebb and flow of light in the sky affects every part of our lives, and literally 
makes possible life on earth” (Plummer, 2009, The Architecture of Natural Light, p. 6).

The first of two chapters to discuss sketches of light and shadow is ‘naturally’ about 
natural light: the force of nature that is essential for life on earth and is the light with 
which we evolved. As mankind creates, practically or artistically, natural light is the 
basic reference to which we always relate. Even artificial light is only an attempt to 
mimic the qualities of natural light or to manipulate it as imagination and technol-
ogy allows.

 Architecture is one of the highest forms of human creation; it relates to fundamen-
tal personal needs such as protection from the elements, privacy and safety from 
unwanted intrusion; yet it can also accommodate cultural needs such as gathering 
places for hundreds or even thousands of people. It can be simple or the grand-
est statement of power. It involves the geometrical shaping of spaces, aesthetics, 
and an immense variety of materials. It is the product and reflection of the society 
of its time.  In the 20th century mankind has entered an era where it seems that 
technological achievements are racing ahead of our capacity to use them. Focus-
ing on visualizing techniques, for example, gives a clear sense of the gap between 
technologies and generations. My father, a landscape architect, had never used 
any computer to generate and visualize his designs; computers were simply not 
there. Yet he designed and created a great deal during his time in practice. Show 
the volume of work by architects prior to the 90s’ to an architect who graduated in 
the past 10-20 years and you might find him surprised and dazzled at how it was 
possible to produce so much without the computer. Reverse the example and you 
will find ‘old school’ architects in the same mode of astonishment. We move so fast 
through this highly sophisticated technological age that a mere decade (or less) 
can slice and divide between those who “know” and those who “don’t know” how 
things are done. (But of course that is merely technique - even so almost anyone 
and everyone can distinguish between the good and the bad, the beautiful and the 
ugly, both in terms of function and aesthetics.)
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Fig. 3.3: Personal sketch, light - shadow analysis, 2011, rapidograph 0.3 on tracing paper.



47

Computer technology rapidly shortens the path from idea to product, and a client 
today may well be more impressed by a computer generated rendering of a design 
then by a hand drawn image. That is where we are today and that’s not bad at all. 
It is a small demonstration of evolution, and even if it seems more like science fic-
tion, it is still natural evolution.

There is, however, one simple enough truth regarding the design process (at least 
for now, before computers can read our minds and draw our imaginations… 
(http://www.popsci.com/scitech/article/2009-06/mind-reading-tech-way. Accessed 25 Sept. 2011); manual 
sketching and visualization is essential for the representation of our thoughts and 
ideas; it helps us communicate as well as think. Yet this tool of visualizing is con-
stantly pushed to the early stages of designing as if its value were only to assist 
thinking and it was not relevant to communication. 

Comparing visualizing techniques by periods can be discussed on and on. But it 
is a process of change that will never end since this race between human physical 
abilities and the human invention of technology is an unstoppable process. By the 
time this thesis is presented there might already be another technological break-
through to reshape this comparison and the way we think. Still, I argue that the 
brain to hand connection is much more sensitive, sophisticated and rich than any 
robot or computer that can replace it; it is the purest of our human abilities, evolved 
through millions of years; an adaption which remains the most direct means of 
visual expression.
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Fig. 3.4: Louis Kahn in the auditorium of his Kimbell Art Museum, 
Fort Worth Texas.
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3.3 Louis Kahn

“No space, architecturally, is a space unless it has natural light” (Louis I. Kahn). One 
of the most celebrated architects of the 20th century, Louis I. Kahn, designed with 
an acute sensitivity to light and shadow. From the monumental National Assembly 
Building in Bangladesh, through the meditative Salk Institute and on to the ‘purist’ 
Kimbell Art Museum, Kahn used light as a building tool: “Natural light is the only 
light that makes architecture, architecture” (Louis I. Kahn). When observing Kahn’s 
structures and studying the architect’s poetic approach to the role of natural light 
in his creations, one can imagine his sketches to be as informative regarding light 
and shadow. That is not precisely the case; Kahn had a minimalistic style to his 
sketches where he was trying to depict more of the atmosphere in his designs and 
less the precise effect of light in a structure. Although many of his sketches did 
show some simplified indication of the lighting conditions he wanted to achieve, 
many others are quite abstract and suggest more then they show. An interesting 
element to be seen in many of his sketches is the addition of figures walking, talk-
ing, dancing, studying or observing in the way he imagined they would in the space 
he envisioned. That was very important in order to enliven the scene and indicate 
what the space was supposed to be used for.

Two main methods to show light and shadow were used by Kahn in his sketches; 
one was the addition of single lines as light rays entering a room from a window 
and sometimes bouncing back when reflected from a surface. That left most of the 
sketched space clean and free of disturbance, hinting at the lighting scheme and 
leaving it for the imagination to figure out how the space will look when flushed with 
light. The other method was the actual rendering of shadow using cross hatching 
and smearing of graphite and charcoal on the surfaces he wanted to darken. It 
was much more informative and showed the deep understanding he had for the 
behaviour of light and shadows he planned for his designs. A percentage of Kahn’s 
sketches were made using color, as in the atmospheric drawings of the Kimbell Art 
Museum. The rest (the majority) were simply black on white using pencil, charcoal, 
graphite or pen on tracing paper.
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Fig. 3.5: Louis Kahn, perspective of atrium, 1969-73 unbuilt, Inner harbor project, Baltimore, charcoal on tracing 
paper.

Analytical Sketch
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Sketch analysis

The sketch here is characteristic of Kahn’s style both in image and in technique. 
As Kahn regarded the space and natural light as the keys for his architecture, his 
sketches show precisely what he means. Using charcoal on tracing paper, he uses 
clear lines to create the volume of a space In order to evaluate the true perspective 
of the structure. Adding to that are the human figures, smeared softly to suggest 
movement and dynamics. Then by six parallel diagonal lines only, entering the 
room from a roof window, he accurately gives the sensation of light flushing in to fill 
up the whole space with natural light. These three elements; structure lines, people 
silhouettes and ‘light lines’ are all he uses here to give the observer the feeling and 
atmosphere of the space he has in mind. This sketch is an analytical sketch; the 
complexity of the structure, it’s fine and accurate visualization with the figures us-
ing it as if it is an existing building and the precise lighting situation all suggest that 
Kahn had passed the experimental stage on this project and is by now attempt-
ing to finalize his vision and concept before moving into detailed presentational 
sketches with cross sections, elevations and architectural plans.
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Fig. 3.6: Louis Kahn, section through gallery, 1966-72, Kimbell Art Museum, Fort Worth, Texas, charcoal and 
colored pencil on tracing paper.

Experimental Sketch

Fig. 3.7: Kimbell Art Museum, Fort Worth, Texas, today.
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Opposed to the unbuilt ‘Inner Harbor Project’, the Kimbell art Museum was built 
and stands out as one of Kahn’s most acclaimed designs. Here Kahn shows a 
cross section of three halls in order to express the diversity of the uses of space he 
had in mind. It also shows his smart solution for the intake of natural light through 
the roof opening and diffusing it by using reflectors (designed by Richard Kelly) that 
follow the curvature of the rounded ceiling. The image here is an attempt to show 
many ideas in one sketch: in the hall on the right a person admiring an artwork 
hanging on the wall is seen. A technical detail of the roof opening reflector showing 
light rays is more meticulously drawn. The artwork seems to be clear and visible 
suggesting that natural light alone might be sufficient to light the art in the museum. 
The middle chamber is shown more as a waiting room or transition space between 
galleries. An adult and a child seem to be negotiating where to proceed from where 
they are and the room is nearly empty except for the trees in the middle. The reflec-
tor detail on the ceiling does not have here the complexity of light rays bouncing 
from window - to reflector - to room. It is an attempt to show another idea or another 
situation, where artificial light is part of the reflector element and is mounted on 
the sides of the reflector. In the left chamber, another completely different scene is 
drawn; it seems that the natural light element is cut off and no light is admitted into 
the room. Below that, in the rectangle space, a darkened room appears where the 
only object lit is a sculpture with people sitting by its sides. This is an experimental 
sketch that serves the designer as a visual thinking tool. Here Kahn tests and ex-
periments with ideas he has for the use and function of the spaces he envisioned in 
the Kimbell Art Museum. This interpretation is supported by the fact that it is a fast 
sketch with less emphasis on accuracy and more on functionality.
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Fig. 3.9: Louis Kahn, first of a series of three perspectives of a gallery showing variations in lighting and sea-
sonal conditions, 1966-72, Kimbell Art Museum, Fort Worth, Texas, pencil, negro pencil, and pastel on tracing 
paper.
 
Presentational Sketch

Fig. 3.8: Kimbell Art Museum, Fort Worth, Texas, today.
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In a later stage the final images of the Kimbell Art Museum planning, Kahn made 
presentational sketches to show the final detailed elements he wished would be-
come closest to the finished structure. Here he was using color in addition to pencil 
and was able to give a true perspective combined with lighting conditions, indoor 
and outdoor imagery and his sketching “trademark” - human figures to bring the  
scene alive and convey its desired atmosphere. It is common to add figures and 
silhouettes in architectural drawings for scale but Kahn used them in a way more 
typical to stage design: not merely as a scale reference, but as actors that fill in the 
space to make the observer imagine the conversation and the mood they are in. 
Here light is shown using white pastel with a touch of pink where it is the brightest. 
Shadow, on the other hand, is not at all shown but must be filled in by the observer; 
maybe a manipulation to engage the observer to imagine the space that Kahn 
envisioned.

Out of many of Louis Kahn’s sketches, these three are representative of three of 
the main kinds of sketches in the design process, all of which he used in his per-
sonal design process. Experimental, analytical and presentational sketches were 
used by Kahn in much of his work. Many of his sketches were very simple in tech-
nique; most of them included his unique figures; all are identifiable as one archi-
tect’s distinctive work. Louis Kahn had his style not only with building, using light 
and shadow as an architectural element, but in expressing himself privately and 
publicly in a way that captures the true meaning of what he wants to show.
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Fig. 3.10: Steven Holl.

Fig. 3.12: The Nanjing Museum of Art and Architecture, Nanjing, China, today.
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3.4 Steven Holl

An architect who shares this deep understanding of light and shadow is Steven 
Holl. His sensitivity to the problems and possibilities of light are at a level where he 
uses it as an important element of design from concept to product. Drawing from 
philosophy, both Eastern and Western, to develop his own theories about architec-
ture, Holl stands out in a way as a ‘Renaissance’ architect; science, engineering, 
philosophy, art and psychology are combined in his architectural creations and his 
inspiring writings. Holl’s sketches, especially his watercolors, are a trademark of 
his work and are an essential tool for him in the early stages of the design process: 
“For me the origin concept must start with an analogue process intimately connect-
ing mind - hand - eye… In the initial drawing, I feel a direct connection to spiritual 
meaning and the fusion of idea and space…” (Holl, 1998-2002, El Croquis magazine).
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Fig. 3.13: Steven Holl, The Nanjing Museum of Art and Architecture, pencil and 
watercolor on paper.
 
Experimental Sketch

Fig. 3.14, 3.15: Steven Holl, The Nanjing Museum of Art and Architecture, pencil and watercolor on paper.

Experimental Sketches
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Sketch analysis
  
“To me, it’s like the seed germ of every project, it’s important to connect what you’re 
doing to everything going on in the synapses of the brain. It needs to be done by 
hand to be deeply connected to what you’re feeling internally and to be completely 
free. When I think about a building like the Nanjing Museum, somehow I sense the 
feeling of it in those watercolors.” (Holl interviewed for “The Painted Building“, 2008, http://www.

metropolismag.com/story/20081119/the-painted-building. Accessed 8 Oct. 2011).

The Nanjing Museum of Art & Architecture in Nanjing China is a fine example 
to show the beginning of a project rendered in watercolor and the final outcome 
standing completed. Even if not a precise sketch, it is hard to believe how similar 
in shape, texture and meaning are these two ends of the design process, from 
first sketch to complete structure. He tells us that once a watercolor is done by 
him it is passed on to his computer-savvy architects and from there processed to 
a plan that is the basis for construction. Holl gave up pencil sketching in the late 
70s’ to take on watercolor in a small sketchbook format. “With the watercolor, in 
the quickest way, I could shape a volume, cast a shadow, indicate the direction of 
the sun in a very small format” (Holl for “The Painted Building”, 2008, http://www.metropolismag.com/

story/20081119/the-painted-building. Accessed 8 Oct. 2011).

Holl’s watercolor technique allows him, as he says, to involve another dimension 
of depth that enlivens his ideas better than the traditional black and white sketches 
more commonly used by architects. Compared to Kahn’s sketches in which he 
uses color in the design process more towards the final stages of the analysis 
phase, Holl starts using color early in the experimental sketching, when abstract 
and free thought are essential. That might suggest that his vision of the final out-
come is relatively clear for him early in the design process and from there it’s more 
about processing the concept to realism.
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Fig. 3.16: Steven Holl, 1998, sketch of Iowa Art and Art History Building,
pencil and watercolor on paper.
 
Experimental Sketch

Fig. 3.19: Steven Holl, 1994, “Seven bottles of light in a stone box”, 
Chapel of St. Ignatius, Seattle, pencil and watercolor on paper.
 
Experimental Sketch

Fig. 3.17: Aerial view.
Fig. 3.18: Interior.

Fig. 3.20: Frontal view.
Fig. 3.21: Interior.
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As to my observation followed analysis; clearly seen in Holl’s watercolors are the 
first pencil lines as a layer to formulate shape and perspective. From there on, 
color is added in generous amounts in three layers: light and shadow on focus 
structure in middle ground; background fill from object to distance; and the more 
“spiritual” strong colors, usually on the foreground, that represent the mood and 
atmosphere of Holl’s imagination. These are not necessarily meant to represent 
anything physical in the final built environment, but are more to mirror his emotional 
reflections at the moment. Perspective is not always too accurate in his drawings, 
but that doesn’t change the meaning or intention presented by the composition and 
rendering.

Travelling into the realm of abstract visualization early in Steven Holl’s design proc-
ess the examples shown here seem to be almost dreamlike drawings that envision 
a concept as if taken from a fantasy world. When comparing these two sketches 
of the Iowa Art and History Building and the Chapel of St. Ignatius to the built 
structures, a feeling of direct and strong connectivity between concept and product 
immediately becomes clear.

This is achieved by Holl through his drawings, since his representational technique 
is a direct passage to his thoughts; this ‘mind-hand-eye’ connection is honest and 
with no restrictions, but this connection does not end in the sketchbook. It contin-
ues to grow and transform into physical matter. Holl stays true to his vision from 
start to end.  He represents his preliminary ideas using sketches and drawings with 
color, shape, and with a philosophy that sticks to his buildings all the way through. 
His use of color is critical for him and it represents not only his ideas of light and 
shadow, but the atmosphere he wishes to achieve in his buildings. Like Kahn’s 
lively figures, Holl adds his personal touch from early on in the design process and 
paints his colors on the paper as on his structures.
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Fig. 3.22: Peter Zumthor.

Fig. 3.24: Peter Zumthor, 1993, plan for Homes for Senior Citizens, Chur, Masans, Graubünden, Switzerland, 
charcoal in black, grey, orange and yellow on tracing paper.

Experimental / Analytical / Presentational Sketch

Fig. 3.23: Homes for Senior Citizens, frontal view.
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3.5 Peter Zumthor

“Thinking about daylight and artificial light I have to admit that daylight, the light 
on things, is so moving to me that I feel almost a spiritual quality” (Zumthor, “The light of 

things”, from: http://www.arcspace.com/books/zumthor/. Accessed 9 Oct. 2011).

Another architect to master natural lighting and incorporate it as a structural element 
in his designs is the acclaimed Swiss architect Peter Zumthor. His sketches vary 
in technique and style and span between experimental and analytical sketching. 
Somewhere in the early analytical sketching phase Zumthor moves on to physical 
modeling for testing and analysis; that usually leaves presentational sketching out 
for him later in the design process. “The model comes soon, the drawing… you 
know… in order to explain the thing, you sketch, you make a sketch, you talk about 
this, it is to do words, sometimes it is to do with sketches. We always talk. And then 
we start to build. The model comes early, very early.” (http://thinkingmakingarchitecture.blog-

spot.com/2010/04/interview-with-peter-zumthor.html. Accessed 9 Oct. 2011).

Sketch analysis

The two examples shown here are examples of sketches metamorphosing from 
a lighting concept into an architectural concept. In the ‘Home for Senior Citizens’ 
sketch Zumthor blends his ideas for the spatial separation of apartments with the 
direction of view by the tenants occupying them and the lighting conditions to be 
achieved. It is a sketch that, at first glance, seems to be very abstract, but when 
regarding it as an architectural floor plan, it holds another dimension of logic and 
structure that can be followed on both in the conceptual level and in the technical 
level. It is a sketch that is hard to position on the scale of experimental-analytical-
presentational sketching since it possesses some of each; it is experimental in its 
preliminary freehand definition of an intention with the abstraction of a concept. 
Then it is analytical when blending this concept with architectural structure.
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Fig. 3.25: Peter Zumthor, 1997, sketch of Vorarl-
berger Landesgalerie Museum, Bregenz, Austria,
pencil, charcoal in black, yellow on tracing paper.

Experimental Sketch

Fig. 3.26: Vorarlberger Landesgalerie Museum, 
Bregenz, Austria, today.
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And finally it is presentational as well, mainly for the reason that it completes the 
final building and vice versa; they go together all the way from start to finish, sketch 
and building, and seem to be inseparable. Zumthor uses here charcoal in black, 
grey, orange and yellow on tracing paper: black for structural emphasis, grey for 
light/shadow, orange for internal space, and yellow to emphasize light. All colors, 
however, are smeared in directions to imply lighting conditions and points of view 
of the users. The smearing of charcoal is an artistic gesture just as well, a signature 
of the designer to reappear in many of his sketches.

A much simpler example is of the Kunsthaus Bregenz Museum and Administra-
tion Buildings where Zumthor, again in floor plan view, defines clearly his lighting 
scheme for the structure. Using only black and yellow charcoal plus a layer of 
pencil on tracing paper, he shows in a sketch that probably took less than two 
minutes to produce, how he envisions light in his building; three walls (black), four 
directions of light (yellow) and ripple like pencil lines to resemble light entering the 
building and “washing” its interior. Clearly this one belongs to the experimental 
sketch family coming very early in the design process and with no intention more 
than to represent the first idea - the first notion.

From there on, sketches would become more and more detailed. An interesting 
fact although perhaps not so surprising, is that Zumthor used etched glass shingles 
in the building that refract the light before it enters the internal space, allowing the 
whole interior to be flushed with daylight from all four directions, just as portrayed 
in the sketch.
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Fig. 3.27: Renzo Piano.

Fig. 3.28: Renzo Piano, sketch of sun angle.
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3.6 Renzo Piano

“The quality of a building depends to a large extent on good lighting and the pleas-
ant effects of the ventilation.” (Piano, Luminous - International lighting magazine (Philips), July 2009, 

from: http://www.lighting.philips.co.uk/pwc_li/gb_en/lightcommunity/trends/luminous/Luminous3.pdf. Accessed 

11 Oct. 2011)

Closing this chapter of architectural sketching and natural light is Renzo Piano, the 
Italian architect who bridges between Louis Kahn’s era and style and the present. 
Piano, who worked with Kahn between 1965 and 1970, represents the transforma-
tion from 60s’ architecture to 21st century architecture. This is apparent not only in 
the design of his structures, but in the changing visualization techniques he used 
at the time he designed each one of his buildings. As an ‘old school’ architect, 
Piano had studied and began to practice using the means available at that time, 
that is manual drafting, sketching and modeling. Shifting into the computer era, 
as many other designers and architects did, he embraced the use of technology 
without abandoning his first and natural visualizing talent for sketching. Renzo Pi-
ano is very much about sustainability.  He will always try to use the least building 
materials possible and get the most out of the natural conditions in the physical 
surroundings in which his buildings stand, such as wind for ventilation and natural 
light (moonlight as well) to illuminate interiors and exteriors. Highly sensitive and 
aware of the sun’s effects and cycles, he will locate it in many of his sketches to 
indicate the direction of light on and in a building. That is a ‘trademark’ character-
istic of his sketches.

Sketch Analysis

Scheduled to open to the public in 2015, the “Stavros Niarchos Foundation Cul-
tural Center” in Athens Greece will be house the National Library of Greece and 
the Greek National Opera. RPBW (Renzo Piano Building Workshop) was commis-
sioned to do its design and planning. The sketches on the next page show the shift 
in the design process from analytical sketching to presentational sketching (top to 
bottom).
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Fig. 3.29: Renzo Piano, felt and fiber tip markers on paper.

Analytical Sketch

Fig. 3.30: Renzo Piano, felt and fiber tip markers on paper.

Analytical Sketch

Fig. 3.31: RPBW Renzo Piano Building Workshop, computer rendering. 

Analytical / Presentational Sketch

Fig. 3.32: RPBW Renzo Piano Building Workshop, computer rendering.

Analytical / Presentational Sketch
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These sketches represent the variety of visualizing techniques available to us to-
day and the choice of use we have according to the stage in the design process. 
Fairly accurate are the manual sketches, and fairly loyal to these are the computer 
generated sketches. All show the solar cycle over the structure and all share the 
same basic layout of the design. More noticeable in the manual sketches is the 
“heart” of the building where Piano paints with yellow and ads a spiral line or writing 
with arrows (the spiral is apparent in other sketches by Piano from other projects as 
well). Using felt and fiber tip markers, the architect controls the density and width of 
the line to indicate mass and material in a sketch where finalizing the concepts of 
shape and proportion is most important. Observing the computer generated draw-
ings, the border between analytical and presentational can blur; the upper section 
sketch (fig. 3.31) is more likely to be only for internal use: for analysis of sunlight 
directions and the general composition. The lower (fig. 3.32), very detailed render-
ing of the section is shown in true perspective and scale, and portrays a single 
moment of the lighting more relevant for displaying the interior. This sketch/plan/
rendering hybrid can easily serve as a presentational document to a client since it 
is accurate, detailed and clear. If it were meant for an engineer, an expert advisor 
or fellow worker, it would have probably shown different layers of information and 
as a flat image with no perspective.

It is impressive how different layers of the same idea are represented in so many 
ways for different people in different stages of the design process. That connects 
to that inspirational cinematography discussed in the first chapter.  In our time we 
have the tools to express ourselves like never before in history, and in the forefront 
of design and architecture stand those who adopt and adapt while valuing what 
has done before. Natural light was used for thousands of years until the present 
time by planners, builders and creators of all sorts who regarded it as a phenom-
enon so fundamental that it is an essential part of all experience, so that designers, 
who ignored it, blundered greatly. This understanding of the power and unmatched 
elegance given to us by nature has been a strong motivation to the architects dis-
cussed here, and many others, to design responsibly and aesthetically.
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Fig. 3.33: Renzo Piano, sketch for the new wing of the Kimbell Art Museum.
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Closure

“Kimbell unveils Renzo Piano’s designs: Since April 2007, the Kimbell has 
been working on designs for a new building with celebrated Italian architect Renzo 
Piano, along with Kendall/Heaton Associates of Houston. The “schematic design” 
phase is now complete, and the building’s basic position and shape have been 
established. 
The new building will double the amount of gallery space at the Museum, which 
was designed by Louis I. Kahn and is considered to be a milestone of museum 
architecture.” (https://www.kimbellart.org/News/News-Article.aspx?nid=113. Accessed 11 Oct. 2011)

This anecdote seems fit as a closure point for this chapter. Renzo Piano, who in 
his early practice years worked alongside Louis Kahn, now adds the new wing to 
Kahns’ museum; the ‘old school’ architect who represents generations in architec-
ture will physically and ideologically bridge between decades.
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Fig. 4.1: Personal photo, 2010, Stockholm.
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IV. Artificial Light

4.1 Introduction

“No other artistic medium of the twentieth century has crossed the boundaries 
between art and commerce, technological display and utopian vision, easy enter-
tainment and demagogic politics as effortlessly as this” (Neumann, Architecture of the Night, 

2002, p. 7)

The quotation above refers to architectural lighting as a medium where borders are 
blurred and meanings changed to display many different faces, physical and intel-
lectual. Artificial lighting in any context has a chameleon character.  But particularly 
in architecture, it is a way to enhance or diminish, lighten or darken, reveal or hide 
features on and in an architectural structure. Even prior to the use of gas lighting 
and into our ‘electric’ time, architects, artists and designers had learned the power 
and value of lighting as a night-time force to reshape meaning and perception. 
Tracking the origins of what we call ‘architectural lighting design’ (in the context of 
artificial lighting) we can pinpoint the 1880’s as when the modern use of lighting 
began. The grand international exhibitions held in Milan, Munich, Paris, Chicago, 
Louisville and other locations across the more industrialized countries, were the 
first big-scale explorations of the new power called electricity.  Combined with tens 
of thousands of gas lamps, the exhibition holders were using arc lamps and incan-
descent bulbs in the thousands to light up the structures at the fairgrounds when 
night fell.  An understanding of the potential of night time lighting in urban surround-
ings was boosted by these exhibitions; the age of electric illumination had started.  
The amazement the public felt when watching this technological wonder triggered 
artists to paint night time scenes and these were amongst the first drawings of 
artificial lighting. 
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Fig. 4.2: Freehand sketch, 2011, rapidograph and felt tip markers on paper.
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The turn of the century brought with it the growing use of electricity and electric 
lighting. Perhaps electric lighting was the strongest and most visible symbol of the 
period. The wealth of industrial countries was soon made apparent in commercial 
lighting and electric advertising. The artistic vocabulary and the tools for electric ar-
chitectural lighting were understood and developed just before the start of the 20th 
century, thus laying the foundations for the future of lighting design. Oil paintings 
and the relatively new media of photography (mid 1800s’) were the first forms to 
capture the magnificent potential of the “Architecture of the Night”. However, only 
some 100 years earlier (circa 1800), “did the art of constructing and drawing shad-
ows became part of general education. Surviving textbooks suggest that until then, 
one merely studied the correct graphic description and simulation of the incidence 
of light according to a geometrical abstraction, which had long become customary 
and was hardly questioned anymore” (Neumann, 2002, Architecture of the Night, p. 29-30.)

For centuries, artists, especially painters, have been sensitive to light within the 
frame of their focus, and have used it to enhance the clarity and drama of their 
creations. Only in the 19th century, however, did light and lighting become a sub-
ject used to compliment architectural design. (That statement is relevant to artificial 
lighting, especially electric lighting; but when considering the use of daylight, it is 
clear that as ancient architects learned to master natural lighting conditions in their 
structures, so did the artists who made the effort to portray these structures and the 
light that compliments them.)

This chapter will concentrate on visualizing in 20th century architectural lighting de-
sign, both in permanent constructions and in temporary installations.  The choice of 
period derives from its relevancy to the use and practice of modern lighting, when 
advances in lighting technology offer new and unprecedented scope for innovation 
in lighting design. The division of ‘permanent’ and ‘temporary’ is to enhance and 
differentiate the more generally ‘artistic’ explorations made in temporary installa-
tions by lighting artists as opposed to the generally more standardized and struc-
tured permanent architectural lighting designs.
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Fig. 4.4: Painting by Georges Garen for the univer-
sal exhibition, 1889.

Fig. 4.3: Photograph by William H. Rau during the 
universal exhibition, 1900.
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These two categories, permanent and temporary, are not to be regarded as com-
peting or opposing each other; on the contrary, they complement each other and 
feed each other with inspiration powered by technological advancement.

The term “Lichtarchitektur” (light architecture) was introduced in 1907 by German 
utopian writer Paul Scheerbart in the context of glass architecture and it’s potential.  
The early 20th century was the time when glass structures and artificial lighting 
began to be technologically developed enough to be used. Portraying architectural 
fantasies of a futuristic Europe, Scheerbart and others like Bruno Taut, were lay-
ing the foundations of the growing interest in the possibilities of artificial lighting in 
architecture. Lighting began to be seen as an element that holds within it a great 
and as yet undiscovered potential. Later in the 1920’s, as part of growing architec-
tural movements in Germany at the time, the lighting engineer Joachim Teichmüller 
coined the terms “light as a new building material” and “painting with light”.

The growing fascination with the use of artificial lighting as an architectural element 
was beginning to be seen then outside the exhibition grounds and in the cities 
around Europe and the United States. Post-war architectural, artistic and intel-
lectual movements were trying to revive a world irrevocably changed by the war, 
where economic depression seemed to grow as fast as socialist feelings spread.  
From “painting with light” in architecture to the newly invented outdoor advertising 
world, the way was instant. Lighting found a public, urban stage. When a building 
was lit up and transformed nightly into a technological façade, it was a billboard 
selling itself more than the product on it. Advertising artists started drawing and 
visualizing the light installations, light facades and lit buildings on canvas as a 
product they wished to sell. These postcards and posters became a graphic rep-
resentation of the modern world between the two world wars. They came to define 
the most common style of visualizing light and shadow when describing artificial 
lighting design.  From the first use of electric lighting at the turn of the century to the 
subsequent adaptation of artificial lighting as a distinctive architectural element, 
the co-existence and parallel two-dimensional rendering of lighting in architecture 
had to adapt and evolve as a tool used by the designer, the financial entrepreneur, 
the artist and the final user: the general public.   
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Fig. 4.5: Architect Arthur Korn (1891-1978), Renovation of Schließgesellschaft – Berlin Security 
Firm 1926.
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Shown here, a rare example of an architect’s drawn structural and lighting concept 
(bottom right). Besides the physical renovation of the façade,  Arthur Korn puts 
an extra emphasis on the lighting scheme which stands next to the drawing. This 
might suggest that the renovation design might have been conceived mainly re-
garding the night time appearance. According to expressionist architect Hugo Har-
ing (1882-1958), the Schließgesellschaft is an example of “how advertising served 
as a catalyst in the purifying evolution of a historic façade towards a luminous work 
of abstract art”. (Neumann, Architecture of the Night, 2002, p.39.)
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Fig. 4.6: Raymond Hood.

Fig. 4.7: The Tribune Tower, Chicago, today.
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4.2 Raymond Hood with John Mead, Tribune Tower

“The Roaring Twenties” is a term commonly used to describe the period of prosper-
ity and financial growth in North America and the major capitals of Europe between 
post war 1920 and the 1929 Wall street crash. The Charleston and Art Deco; Jazz 
and the Bauhaus; Silent Film and Surrealism; Lenin and J. Edgar Hoover were typ-
ical of a disillusioned generation in search of utopia. Architecture and architectural 
lighting design, as with many other cultural and creative practices, were nourished 
not only by an ideological renaissance but by industrialization and the advance 
of materials technology. Skyscrapers were racing upwards using steel skeletons 
and glass skins, bridges were stretching further held by metal cables, and artificial 
lighting was undergoing a technological revolution fed by growing electric power 
and the understanding that great structures need great lighting. Architectural land-
marks were conceived and planned using the guidance of professional lighting de-
signers powered both by aesthetic considerations and the growing understanding 
of the financial advantage of advertising: the drive for beauty as well as the gain 
from an economical advertisement coexisted. The result was that, as part of sus-
taining itself, it became imperative that when night fell, a building had added value 
from its artificial lighting. This new use of lighting transformed the building and the 
cityscape altogether.

One architect who accomplished the design of two of America’s most well known 
landmarks from this era was Raymond Hood. In collaboration with engineer 
Jacques André Fouilhoux he created the American Radiator Building in Manhattan, 
completed in 1924. With architect John Howells he designed the Tribune Tower in 
Chicago which was also completed in 1924.

The Chicago Tribune Tower, the design of which was started earlier then the Ameri-
can Radiator Building, was a controversial 1922 competition winner that was cho-
sen over famous modernist European architects such as Walter Gropius, Bruno 
Taut and Adolf Loos.

Fig. 4.6: Raymond Hood.
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Fig. 4.8: Raymond Hood, The 
Tribune Tower, early concept 
sketch, graphite on paper.

Experimental Sketch

Fig. 4.9: Hugh Ferriss, The Tribune 
Tower, charcoal on paper.

Presentational Sketch

Fig. 4.10: Photo ca. 1920, “the crown”. Fig. 4.11: Photo ca. 1920, Ferriss’s point 
of view.
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The 34 story building was designed, according to Hood and Howells, with attention 
to its future lighting scheme, especially to the upper part of the building where the 
‘crown like’ top floors, with gothic pillars and ornaments, would be lit as a torch in 
contrast to the rest of the floodlit building. Lighting designer Basset Jones, who 
was involved in both projects (Radiator and Tribune), had an elaborate lighting 
plan for the Chicago Tribune Tower using rose colored floodlights, eight incandes-
cent searchlights at the top, steam from the upper floors and a generally dramatic 
show influenced by theatrical lighting. Jones’s plan was only partly executed and 
by 1929 the only remnants of his ideas were 174 golden-colored floodlights on 
the crown. Yet the Chicago Tribune Tower stood then and still stands today as an 
iconic landmark building in the city scape of Chicago. The image of this landmark 
had been used through the years in many ways: in photography, painting, com-
mercial advertising, cinema and architectural sketching.

One of Hood’s surviving early concept sketches for the design (fig. 4.8) is a simple 
black graphite drawing on white paper showing an un-detailed, fast drawing of 
his vision; it shows how Hood initially imagined the general shape, features and 
mass of the building. It is an experimental sketch, probably for himself and for his 
colleague, Howells, in the early stage of the design process. One of Hood’s influ-
ences for the building was Rouen cathedral (also studied in a series of paintings 
by Claude Monet for the changing lighting conditions). That fact can clarify much 
of the monumental gothic style he adopted. In his sketch Hood shows the lower 
part of the tower as lighter in presence by adding more details to the top where the 
gothic influence is more apparent.

Hood and Howells had hired the rendering services of Hugh Ferriss, the most 
sought-after architectural sketcher and renderer of the time. Highly influential, Fer-
riss, an architect himself, was an expert perspective sketcher who’s work inspired 
not only the themes of architecture of his day, but futuristic-utopian architecture 
such as rendered in Fritz lang’s “Metropolis” and the comic strip “Gotham City” 
of the “Batman” series.  These connect, in turn, to the origins of Film Noir in the 
1920’s and into the 21st Century, Neo Noir and Noir Comics. Ferriss drew his 
sketch of the Chicago Tribune Tower (fig. 4.9) after completion from a point of view 
seen in fig. 4.11.
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Fig. 4.13: 1929, postcard. Fig. 4.14: 1932, cover of sales brochure.

Fig. 4.12: Hugh Ferriss.
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Using his distinctive technique with charcoal, Ferriss rendered the building similar 
to how Hood had envisioned it in his early sketch. Although physically bulkier and 
naturally heavier at the bottom, the mass is darker and seems heavier high in the 
city skies. Ferriss gives the building and its surroundings an eerie Babylonian at-
mosphere as if it were too magnificent and strong in its presence to approach, with 
the highest floors almost disappearing in the dark sky contrasted with the bright 
floodlights reaching the middle of the façade and gradually fading upwards. This 
is a very interesting Ferriss drawing since he treats a real building and its lighting 
in the same bleak style that he uses when he sketches imaginary, futuristic cities.  
When compared to a photo from the same time, the perspective is flawless and the 
details a perfection, celebrating the Chicago Tribune Tower as a truly monumental 
work of architecture. This sketch is clearly a presentational sketch, or better said, 
a post presentational sketch.

Typical of commercial graphics of the period, fig.4.13 (1929 postcard) and fig.4.14 
(1932 cover of sales brochure) are intended for the larger public.  Shown here as 
a reference to the visualizations of Hood and Ferriss, these drawings, made by un-
known artists, show different scenes according to the message they wish to present. 
Drawing 3 is a romantic postcard showing the building in warm colors against dark 
blue, cloudy skies, with the yellowish moon hanging at the height of the lit crown. 
This golden-yellow of the moon is repeated in the high clouds, the lower part of the 
crown and on some of the windows on the frontal façade.  Although no data exists 
of the artist, it is most likely a reproduction of a painted B&W photo, a technique 
used before color photography was developed. This over-painting technique kept 
the photographic perspective of the subject and the surroundings and saved much 
time in the production of a colored illustration. The main disadvantage was that the 
colors tended to appear unreal and even kitschy.  Drawing 4 is a commercial illus-
tration showing the building in a much more simplified way. The viewer gets all the 
information he needs in one quick glance. Although the writing at the bottom of the 
brochure cover covers only 20% of the page, it is equally prominent since there is 
a balance of details and color between the two parts; while the building itself shows 
almost no horizontal lines and the most noticeable areas are the crown and the 
light projectors, the writing, “Golden Glow”, in white and gold, catches the eye and 
directs it to the increasingly smaller letters lower on the page.
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Fig. 4.15: John David Mooney’s installation, 1997.
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Although figures 4.13 and 4.14 are not experimental, analytical or presentational 
sketches since they were not a part of the design process, these last two examples 
are very relevant when discussing style and technique, the era and the users. They 
help to understand the wider context of the period and culture, as well as being a 
useful comparison to the conception of the Chicago Tribune Tower. 

Raymond Hood and John Mead Howells created a building that was made for arti-
ficial lighting as much as it was designed to stand out in daylight. Used in commer-
cials, portrayed in photography, drawn as a magnificent tower, the building’s real 
power is its timeless presence. In 1997, Chicago-based artist John David Mooney, 
using thousands of luminaries, transformed the Chicago Tribune Tower façades 
into a ‘light emitting’ structure rather than a structure painted by light (fig. 4.15). 
As it did in the 1920’s, the Chicago Tribune Tower still stands as the ideal testing 
ground for architectural illumination, re-visualized by new designers and, using 
artificial lighting, transformed again and again as the decades pass by.



  Eran Aronson     KTH Royal Institute of Technology     Architectural Lighting Design     Master Thesis:     Sketches of Shadow and Light

Fig. 4.16: Georgia O’Keeffe.

Fig. 4.18: Radiator Building, photo, late1920´s.

Fig. 4.17: O’Keeffe´s “Radiator Building - Night”, 1927,
oil on canvas.
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4.3 Raymond Hood with André Fouilhoux, Radiator Building

“The tower of Babel was built in the passion to demonstrate that man, by means of 
Matter, is Master” (Duvert, from article: Georgia O’Keeffe’s Radiator Building: Icon of Glamorous Gotham. 

Places/Volume 2, Number 2.)

Another of Hood’s masterpieces, this time making its mark on the Manhattan sky-
line, is the American Radiator Building erected in 1924. Hood, with André Fouil-
houx, again took on the gothic influence and presumably some elements from Eliel 
Saarinen’s second-place entry in the 1922 competition for the Chicago Tribune 
Building. As opposed to the Tribune building and to any other skyscraper of that 
time, the choice was made to color the building’s walls using black brick with the 
ornamental gothic elements delineated in gold paint. Controversial as this deci-
sion was at the time, it proved with the completion of construction that Hood’s bold 
choice of colors dramatically enhanced the architecture and the ‘Gotham’ atmos-
phere so appropriate to the time. Collaborating once more with lighting designer 
Bassett Jones, they planned an extravagant lighting scheme for the Radiator Build-
ing.  However in the end the artificial lighting consisted of uniform amber light from 
56 incandescent floodlight units placed in growing numbers from the 21st floor 
upwards. This gave an impressive effect nevertheless: “The appearance of the 
building at night is one of the sights of the city… The vast throngs that crowd this 
district at night are blocking traffic…” (American Architect, 1924.)

The artist, Georgia O’Keeffe, captured the gravity of the Radiator building and the 
essence of 1920´s New York in her painting “Radiator Building - Night” which was 
completed in 1927 and is regarded as her most famous and representative paint-
ing of her work in New York (1918-1929). O’Keeffe, married by then to New York 
photographer Alfred Stieglitz, was fighting her way in the art scene for equal rec-
ognition in the male dominated artist society. Her painting of the Radiator building 
earned her this sought after equality; “From then on, they let me paint New York”. 
(Duvert, Georgia O’Keeffe’s Radiator Building: Icon of Glamorous Gotham. Places/Volume 2, Number 2.)
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Fig. 4.19: Painting by Birch B. Long, between 1924-27.

Fig. 4.20: Radiator Building, today.
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O’Keeffe’s painting of the Radiator building demonstrates the freedom of paint-
ing, deliberately challenging her husband’s photographic motives. Flattening all 
façades and frontal surfaces, she gives depth without using conventional archi-
tectural or photographic perspective. Her method of visualization is derived more 
by the atmosphere she wishes to deliver; “In her painting, she did what both noc-
turnal photography and architectural illumination had promised: to render a vision 
of a future urban and architectural aesthetic”. (Neumann, 2002, Architecture of the Night, p. 74) 
O’Keeffe uses in her painting light and, more apparent, the absence of light to cre-
ate shapes and evaluate distances. The Radiator building gets its shape and size 
mostly by the white lit windows and the distinctive gothic design of the top lightly 
silhouetted against the background glare of the city. Disregarding the cultural/ar-
chitectural meanings of the painting, graphic analysis will compliment not only the 
composition but largely O’Keeffe’s use of darkness to dramatize the light that does 
exist. It is a valuable visualization of artificial lighting and the power it has on our 
perception, with or without the cultural knowledge that accompanies it.

A painting by Birch B. Long (fig. 4.19), dated between 1924 and 1927 (sources dif-
fer), shows again the more expected neutral visualization of the Radiator building.  
Compared to O’Keeffe’s oil painting, it shows the true form and color of the building 
standing out in black and gold, towering high but not as intimidating.  It is a render-
ing more appropriate to the postcard/brochure advertising style of the period. Both 
paintings do not relate to the design process, as mentioned regarding the Tribune 
Tower examples (fig. 4.13, 4.14), but represent styles, techniques and an under-
standing of lighting, especially artificial lighting, mirroring an era and visualizing it.

Hood, O’Keeffe, Ferriss, Lang and Stieglitz all were part of a visualizing process 
of their time and of the future they imagined. In different ways using different tech-
niques, fueled by culture, time, imagination and curiosity, they left their mark as 
pioneers who related to artificial lighting as a new and endless field where, literally, 
the sky is the limit.
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Fig. 4.21: Kaoru Mende.

Fig. 4.22: Kaoru Mende, “Concept drawing” for Hotel Poluinya, 1992, color pencils on tracing paper.

Experimental Sketch
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4.4 Kaoru Mende

“One must bear in mind that brightness and darkness, light and blackness are 
almost synonymous. Anyone can secure brightness; more difficult but important 
is to design comfortable blackness and darkness.” (Mende, Lighting Planners Associates Inc., 

Designing with light and shadow, 2000, p. 22)

Japanese lighting designer Kaoru Mende has been an active independent lighting 
designer since 1990. Working with leading architects in Japan and worldwide, he 
has gained recognition and appreciation for his detailed plans and sensible solu-
tions for ecological issues and aesthetics.  Mende advocates strongly for the value 
of visualizing in all possible ways throughout the complete design process.  He, as 
well as many other lighting designers, and as a Japanese, is a devoted follower 
of Jun’ichiro Tanizaki’s “In Praise of Shadows”.  Appreciating simplicity, nature and 
shadows, Mende tries to compliment the architecture he works with, conceptually 
as well as physically; trying to create an efficient and harmonious lighting scheme 
to last long and to enhance the beauty of the architecture. For Mende, lighting 
design is a philosophy-backed practice relating to environment, users, location, 
sustainability and efficiency with the goal, among other things, to create higher liv-
ing standards by harmonizing all the elements of a design within its environment. 
Studying Mende’s work since the 1990’s, one can see how visualizing is important 
for his design process and how his rendering techniques have changed during the 
past twenty years from manual sketches to computer based renderings and digital 
animation. 
 
A selection of Mende’s sketches and visualizations are presented here from dif-
ferent stages of the design process and using different techniques. Sketches (fig. 
4.22-4.24) are taken from his lighting design for the Hotel Poluinya in Hokkaido 
Japan, designed by architect Toyo Ito in 1992.
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Fig. 4.23: Kaoru Mende, “Concept design sketch of the lighting method” 
for Hotel Poluinya, 1992, color pencils and pen on tracing paper.

Experimental / Analytical Sketch

Fig. 4.24 / 4.25: Hotel Poluinya, 1992, Hokkaido, Japan, architect Toyo Ito, lighting design Kaoru Mende.
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As seen in sketches fig. 4.22 and fig. 4.23, Mende, working with Ito on the lighting 
concept, is already familiar with the architectural concept and designs according to 
the given structural plans. As Mende states, it is crucial for the lighting designer to 
interact as closely and early as possible with the architect and any other relevant 
professional related to a project, since getting involved in later stages of construc-
tion will probably mean costly changes and loss of experimental grounds for a 
successful lighting design.

Mende’s lighting concept for the hotel focused on three main themes: “To present 
the straight glass block wall as a landmark, to emphasize the transparency of di-
vided oval space, and to symbolize the entrance area filled with water” (Mende,  Light-

ing Planners Associates Inc., Designing with light and shadow, 2000, p.84). 

Marked as “concept drawing”, the sketch (fig. 4.22) shows an early idea based on 
a section of the hotel where all the main structural elements converge (the wing 
with the guest rooms, the entrance lobby and the conference hall and restaurant). 
Mende believes in using section drawings in his lighting design development, and 
early in his design process will always ‘borrow’ the architectural section drawings 
and add his lightings schemes to them. Using colored pencils on tracing paper, 
he tries to define the desired atmospheric lighting of each wing of the hotel and to 
examine how different lighting elements will interact when connecting at the main 
building.  Using, in many cases, different colors to show different color tempera-
tures and not necessarily the actual color of light, Mende creates an index for him-
self with which it is easy for him to read, examine and evaluate the overall effect 
he might get. The sketch (fig. 4.22) is an experimental sketch from an early design 
stage where the ‘center of gravity’ (left) is where most architectural elements meet, 
and where Mende is trying to establish his concept. The second sketch (fig. 4.23) 
is called “Concept design sketch of the lighting method”, and is already much more 
detailed and technical. Human figures have been added, implying that this repre-
sents a later stage than that of “concept drawing” (fig. 4.22), and that the concern 
is now to resolve smaller scale issues and dilemmas.  Still with colored pencils on 
tracing paper, Mende adds his notes in black ink and shows a detail of the cove 
lighting.  Artificial and natural light directions, with the proposed or desired effects 
on users, are simply drawn with the addition of arrows.
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Fig. 4.26: Kaoru Mende, “Design drawing of the approach (plan, section)” 
for Hotel Poluinya, 1992, color pencils and pen on paper.

Analytical Sketch

Fig. 4.27: LPA, CG lighting simulation of intersection 
for PARCO.

Fig. 4.28: LPA, Osaka World Trade Center, 1995.

Analytical / Presentational 
Visualisations
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The third sketch (fig. 4.26), named “Design drawing of the approach (plan, sec-
tion)”, is of a much later stage when structural elements are decided and possibly 
partially built. Here Mende uses an accurate section plan and adds on it his design 
for the lighting. Clearly seen in black (most probably a print of the section) are the 
physical elements of this part of the structure. Visualizations 4.27 and 4.28 shown 
here, made by Kaoru Mende’s office, “Lighting Planners Associates”, are referred 
to by him as “Lighting simulation studies”. These computer generated 3D (fig. 4.27) 
and 2D (fig. 4.28) visualizations are an efficient technique to be used when a de-
tailed CAD (or similar) plan is acquired or made by the lighting designer. More 
common in the late stages of the design process, mainly with analytical sketching 
and for the final presentational sketches; the same frame or situation can quickly 
be modified by changing parameters such as the point of view, time of day, season, 
light source, dimming, and many more.

All visualization techniques are acceptable as long as they are informative and 
appropriate to the stage of the design process. Kaoru Mende skillfully takes ad-
vantage of any technique available to him for representing his ideas. He uses both 
his personal ability to sketch and portray his ideas, and advanced computer graph-
ics techniques to amplify his designs into the fine presentational renderings more 
common and more necessary today.

Fig. 4.29: Hotel Poluinya, 1992, Hokkaido, Japan, architect Toyo Ito, lighting design Kaoru Mende.
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Fig. 4.30: Yann Kersale.

Fig. 4.31: Yann Kersale, Golden Gate Bridge, 1998, showing natural color of towers,
pastel and color pencils on photo.
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4.5 Yann Kersale

“Whether it is a building, a tree or a silo, a lighting composition can be compared 
with the writing of a storyboard, of a scenario, of a play; it simply tells a story” (Yann 

Kersale, “Talks with Monique Sicard”, Vincennes, 2003.)

Paris based Yann Kersale, active since the early 1980’s, is regarded today as one 
of the leading practicing lighting artists.  Kersale is engaged in all sorts of projects 
ranging from temporary artistic installations to big scale architectural lighting design, 
both temporary and permanent. Working with famous architects, artists, designers 
and engineers, Kersale’s work can be very well defined as interdisciplinary with an 
influential role on the lighting design scene worldwide. Noticeable in his manual 
sketches is his accurate understanding of the behavior of light. His drawings show 
great sensitivity and passion, fitting for an artist who thinks of light as a material 
and who knows how to manipulate its behavior as one might skillfully form shapes 
out of clay. Kersale’s playground is the night and, although he tries to portray his 
work in a modest way using quotes from Jun’ichiro Tanizaki, he actually takes full 
advantage of darkness to create the most spectacular and noticeable night time 
works, more as an artist than an architectural lighting designer. As in the quotation 
above, Yann Kersale is a visual storyteller using light as if it were a brush.

Many of Kersale’s sketches are drawn in the distinctive style and technique which 
he has adopted. Using black & white photos as the structural background; he 
sketches on top of them with vivid color pencils and pastels. Using that technique, 
similar in a way to the 1920’s-1940’s color renderings of photos, Kersale can rela-
tively quickly draw many lighting possibilities of the same site while keeping his 
personal touch apparent. When using color pencils it is clear that he has in mind 
the detailed control of the hue, saturation, temperature and general atmosphere of 
the project, even if the drawing is exaggerated to emphasize his point.  Besides the 
control he has over the rendering of a lighting design scheme, with his overdrawing 
technique he maintains the precise perspective of the subject using background 
photos and thus saves the labour of reproducing the imagery of a given location.
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Fig. 4.32: Yann Kersale, Golden Gate Bridge, 1998, showing towers in white light, 
pastel and color pencils on photo.

Fig. 4.33: Yann Kersale, sketches of Bishopsgate Tower, London, for Helmut Jahn,
color pencils, pastel and black pen on photo.
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Like Kaoru Mende and many other lighting designers, Yann Kersale joins the archi-
tectural design process at a stage when plans can be submitted to him, or that the 
structure is already intact. Of course this also depends upon whether he is working 
on a temporary installation or a permanent one where, in many cases, the architect 
will begin consultation about the lighting scheme during construction.

Sketches 4.31 and 4.32 show Kersale’s suggestion for the lighting of the Golden 
Gate Bridge for the 50th Anniversary of the Universal Declaration of Human Rights.   
Using both pastels and colored pencils on a B&W photo of the golden gate bridge, 
Kersale gives two completely different renderings. Sketch 4.31 shows the situation 
when spotlights based at the base of each frame are directed upwards, leaving 
the red towers lit in their natural color. Sketch 4.32 shows the situation when the 
spotlights are spread in a wide angle to completely wash the whole giant structure 
in white light. A technical drawing shows the directional changes of the spotlights.  
With Kersale it is hard to determine, with no added information, to what stage of 
the design process some of his sketches belong; they could fit well anywhere from 
the primary visual thinking to the late communications drawings since they are as 
expressive as they are informative, while keeping a high standard of artistic value.  
A sketch for himself, for his staff or for his client, all are feasible. That is the added 
value Kersale demonstrates when he attempts to visualize his lighting; the hand of 
an artist with the sensibility of a professional and the expression of a story teller.

Working with Jean Nouvel and Helmut Jahn as the lighting consultant and designer 
for many of their big scale projects, Kersale shows the same technique of render-
ing his lighting scheme on the buildings they construct. In sketch 4.33 Kersale 
paints over the Bishopsgate Tower of London designed by Helmut Jahn. Using 
three different points of view he shows how, when using the vertical spiral ele-
ment of the building backed by the concept of wind racing upwards and portrayed 
by light changing from red to white, light envelopes the building to compliment its 
unique architecture. Here, and in many other examples as well, Kersale uses a 
black background for the subject that is an amplifier to the atmosphere and a more 
realistic way to show his lighting scheme for the night.
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Fig. 4.34: Yann Kersale, Deutsche Post, Bonn, color pencils on photo.

Analytical Sketch

Fig. 4.36: Yann Kersale, freehand sketch, graphite on paper

Experimental Sketch

Fig. 4.35: Yann Kersale,
felt tip markers with color 
pencils, ink fill and pen on 
reduced images.
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The sketch (fig. 4.34) is a detailed sketch of the Deutche Post headquarters in 
Bonn. Designed by Helmut Jahn as well, it shows how Kersale delicately touches 
this photo, taken from a scale model, using only shades of blue and yellow to liven 
up a scene with accurate highlights. It clearly shows the deep understanding Ker-
sale has about the behavior of light; furthermore it shows how a simple, fast and 
cheap technique can beautifully portray a lighting design. Kersale was a consultant 
on this project and, together with the fact that the drawing was done using a photo 
of the scale model, it is probably an analytical sketch to be presented to the client 
(the architect) during the design process.

Examples 4.35 and 4.36 represent some other styles and techniques used by Ker-
sale when visualizing details in certain situations. The sketches in group 4.35 are 
of O’Hare International Airport in Chicago showing access road networks and car 
parks. Here, using felt tipped markers with color pencils and ink fill on simplified 
photographs (reduced images usually highlighting only the basic elements by en-
hancing the contrast) Kersale defines zoning, colors and uses real time situations 
to realize the effect the lighting will have on the selected area.

As an interdisciplinary artist/designer, Kersale designed a number of light fixtures 
for some of his projects. Sketch fig. 4.36 is of a street pole lamp concept for the way 
connecting Versailles and Viroflay, France. A humoristic allegory of the location of 
the installation, Kersale uses black graphite on paper in freehand; crosshatching 
creates the background darkness and eraser lines become the light, itself, pour-
ing from the lantern on the street with the spiral and arrow to further explain the 
dynamics of the design. It is a nice example for an experimental sketch that shows 
Kersale’s sketching talent when not using photographic backgrounds.

Yann Kersale is an interdisciplinary creator who uses talent and technique in a 
rather simplified way to visualize his elaborate lighting designs. That is a talent in 
itself, to use simple means in order to visualize a complex concept in a convincing 
and reliable way. A lot of technology and a lot of money is invested in the projects 
Kersale is involved in, yet with simple and direct graphic presentations, he man-
ages to convey his complex and exciting lighting designs.
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Personal Sketches:

Fig. 5.1-5.3: Analytical sketches for luminaire design course, ALD 2010. rapidograph and paint markers on 
tracing paper. Quick background perspectives from photo underlayer, screens added after.
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V. Conclusion

5.1 Summary

How do we visualize shadows and lights in the context of lighting de-
sign; how was it done through history and how can we improve our 
technical abilities in the design process?

This thesis, a journey to distant lands - a time travel - was also an analytical proc-
ess. The examining of other’s sketches and visualizing techniques in order to try 
and understand them and what they represent was a path with expected conclu-
sions for me, but an unexpected path. The knowledge gained here is merely a frac-
tion of the knowledge linking all layers of history, art, design, psychology and light-
ing touched upon in this document. During the beginning of the process a rather 
confused methodology was conceived. That methodology was quickly abandoned 
for a very simplified version where, on the scale between visual thinking and visual 
communication, sketches and other visualizations were examined and tagged as 
experimental, analytical or presentational. Even that was not always possible be-
cause of the overlap of use of many sketches and drawings. This conscious decision 
to change strategy was more emotional than scientific or academic. The process 
of writing this thesis encouraged me to examine the periods, people and visualiza-
tions involved through the search for facts, but using my eyes, my own perspective 
and judgment. Many of the assumptions regarding the analysis of a sketch are of 
a personal nature backed by observation, known facts and shared knowledge, and 
are specific to the case studied. Some of the more inspiring themes motivated me 
to do experimental sketches using a similar technique or style. These sketches are 
part of my learning process and those in my future work will be a continuity.
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Fig. 5.4: Experimental drawing for structure analysis of the “Schocken” department store by Erich Mendelsohn, 
studio class HIT product design 2004. Acrylic on paper using “mask” technique. 
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In my imagination, at the starting point in writing this thesis, I envisioned a chapter 
in the conclusion dealing directly with techniques of visualization in the lighting de-
sign process; much material was studied toward that goal. Now, when writing the 
final conclusions, I realize that that is not possible and not desirable. To achieve a 
different and deeper level of understanding of the visualization process, the main 
point is how one must approach a visualization rather than how to create one. 
Technique is the result of practice motivated by personal taste using all of one’s 
knowledge; no one can be told how to do it, only how to approach the doing of it. 

Fig. 5.5: Presentational drawing, homage to Amedee Ozenfant, “Citadel in the desert night”, art class HIT 
product design 2005.
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Fig. 5.7: B&W personal photo, Angola 2009.

Fig. 5.6: Analytical sketch, personal sketch, fragmenting light and shadow, rapidograph on tracing 
paper-photo underlayer, 2011.
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5.2 Discussion

As the meeting points between different fields of design are, in many cases, where 
new ideas emerge and extraordinary designs are fed by interdisciplinary content, 
any technique or combination of techniques is relevant as long as it serves the idea 
of a design. Manual rendering, photography, computer software, video art, etc., 
when combined both technically and cognitively, can generate a whole greater 
than its components. Kersale draws on photos, Ferriss sketches for cinema, Holl 
is motivated by philosophy, Jones uses theatre design and many designers are 
inspired by Tanizaki. Architects, designers and lighting designers will always en-
rich their ideas and will manage to see beyond the basic instrumental use of their 
profession. The visualizations they produce will usually carry different layers of 
information and reflect different layers of expressionism. That is a valuable insight 
into their work, but it is even more valuable for their completed designs. That is 
what enriches their productions beyond the mundane.

When relating to visualization techniques, copying, barrowing and imitating are 
all legitimate ways to learn from and to improve anyone’s ability to express one’s 
ideas. It is not a question of where one learns a technique, or if it is all original. 
It is about the outcome and coherence of the message to be displayed. Through 
observation, testing, improvisation and practice, one develops style. This, when 
combined with personality, becomes a signature, a trademark. Yet style is dynamic 
just as is personality, thus both might change with time. But essential to a success-
ful visualization, in whatever style and using whatever means, are coherence and 
completeness in following the thread of one’s ideas, to enable your own imagina-
tion to grow, and then the imagination of colleagues and clients to share your vi-
sion.

Art in all forms serves as a unique window into other cultures and other times, and 
is most relevant for designers. We as lighting designers have the tools to evalu-
ate and the education to understand the world, simply by peeking in that window 
of creation and analysing, with curiosity, the cultural and geographical conditions 
which allow this enormous diversity of creation. It all has light in it in the end, and 
this light will always show in art.  
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Fig. 5.8: Analytical sketch, personal sketch, half-dry felt tip marker on tracing paper-photo under-
layer, 2011.

Fig. 5.9: Analytical sketch, personal sketch, Indian black ink with paper towel on tracing paper-photo 
underlayer, 2011.
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Sketching and rendering is a critical instrument for the understanding of light and 
shadow. Tanizki’s greatest achievement, in my opinion, is the ability to observe in 
precise detail and sensitivity the simplest of phenomenon from everyday life. When 
one learns to observe, using humility and sensitivity, the way to precise and mean-
ingful visualizations is short. When visualizing light and shadow, it is inevitable 
that one will learn a great deal of the behavior of these elements of our trade. The 
more you observe - the more you get sharp, the more you visualize - the more you 
learn; this is a cycle of high importance for lighting designers, a proven method to 
continuously better understand light and shadow.

Perspective has two meanings when discussing visualizing and the design proc-
ess. The first and more obvious relates to the technical issue of perspective as an 
element in visualization. That, depending upon the nature of a sketch (whether it 
is experimental, analytical or presentational), does not always have to be precise, 
as Holl, Zumthor and Hood show their preliminary ideas. Yet it can be absolutely 
accurate as with Ferriss, Kersale and Piano, all of whom visualize using freehand 
techniques, photos and software. Therefore accuracy in relation to perspective 
becomes subjective when used in the right stage of the design process. An experi-
mental sketch can legitimately be out of perspective when used to show an ab-
stract idea. On the other hand, a presentational sketch must demonstrate accurate 
proportions to finalize a concept and present it to a client.

Another meaning of perspective is ‘attitude’. The ‘attitude’ of the designer is appar-
ent in all his work. The designer with a great store of knowledge, who has done 
thorough research, who is motivated by curiosity, will have an edge when solving a 
design problem. General knowledge and target-aimed knowledge for a task helps 
to visualize a larger picture.  Within this larger picture lies the solution for his de-
sign. This broad personal foundation gives a greater range to his imagination and 
the confidence to innovate.
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Fig. 5.10-5.11: Analytical sketch, personal sketch, Markuskyrkan observation, ALD 2010, freehand using rapi-
dograph and felt tip markers on tracing paper.

Fig. 5.12: Experimental sketch, personal sketch, Markuskyrkan obser-
vation, ALD 2010, freehand using Indian ink spill on tracing paper.
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The lighting design process is one of experimentation, both technically and con-
ceptually. That will always involve visualizing. Graphic thinking is a shortcut, an 
essential tool in the design process. Research about sketching as a thinking tool 
(“Drawing the Light” by Anastasia Skipetari, Master Thesis ALD KTH, December 2010) emphasizes its 
importance primarily during the experimental/abstract beginning of the design pro-
cess. As we proceed further towards the late stages of the design process, we will 
finalize our concept and move on to make visualizations with greater or complete 
accuracy of perspective and detail. As seen in examples shown in this thesis, ar-
chitects, lighting designers and light artists use visualizations as experimenting 
grounds, just as they would use a lighting laboratory or a scale model in later 
stages. Some exceptions, however, occur, such as in the example of Yann Ker-
sale where he directly visualizes on photos of existing structures. That is where, in 
many cases, the lighting designer is differentiated from the architect or the product 
designer. It is common enough to start a lighting design process after a structure is 
already standing. This is often the case for a temporary installation, or for a perma-
nent ‘re-design’ of an existing lighting theme. We, as lighting designers, may find 
ourselves involved in a project that is architecturally complete. That means that 
we must adopt and practice visualizing techniques appropriate to these situations, 
such as sketching over plans, sections and photos for the preliminary experimental 
sketching stage. Today’s lighting software allows us to receive architectural CAD 
drawings and to directly add our fixtures and daylight openings on them for precise 
calculations. This shortens to a minimum the analytical stage and propels the ex-
perimental stage toward the presentations.

Geography, culture, history and religion are strong influences on any form of any 
creative process. Knowing the physical location for your creation with these criteria 
is critical for keeping it in context. Light, as we know, is a very visible phenomenon 
and as we design lighting and (more modest in nature) the shadows that compli-
ment it, we must be aware of its behaviour in the context of its location. Whether 
natural or artificial, light and shadow mean different things for different cultures. 
These different cultures all have different ways to observe and different ways to 
visualize. Knowing the visualization techniques of other cultures, historical and 
contemporary, will add an insight not easily noticeable to those insensitive to them 
or who lack the curiosity to look for them. In addition, of course, learning new visu-
alizing techniques enhances one’s own graphic skill possibilities.
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Fig. 5.13: Analytical sketch, personal sketch, Boras shopping mall atrium lighting scheme, ALD 2010, rapido-
graph and color paint markers on tracing paper, photo underlayer.

Fig. 5.14: Presentational visualization, computer rendering for product design thesis, HIT 2007.
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5.3 Future thoughts

  
Adopting up to date technology is a necessity for advance! Nevertheless; if one 
looses the basic ability to visualize manually, he condemns himself to the mercy of 
machines. This point might be regarded as highly personal and is open for debate. 
It is my opinion that in order for one to master graphic software, it is essential to 
know at least the basics of manual sketching and rendering. Perhaps it is easy to 
contradict this assumption by simply exhibiting a beautiful digital drawing done by 
someone with no practice whatsoever of manual drawing. Still, I argue that when 
comparing the final result of a design, it is possible to recognize if the person be-
hind it is more digital oriented or more analogue oriented. But of course one can 
say: so what? What about it? Even if this is apparent, does it make any difference? 
I think it does. I think we live in a natural world for natural beings, backed by amaz-
ing technology created by humans. These humans are still millions of years more 
sophisticated than any machine or software, and only they can observe with feel-
ings, imagine with vision, and visualize with meaning. The touch of ink on paper 
has in it the evolution, history, knowledge and sensitivity that no megapixel can imi-
tate.  This is an ideological attitude with a dash of romance. But it is not to dismiss 
our profound technological evolution which is to be embraced and used for our 
good in any way that serves us in the design process. In the end this is about carry-
ing attitudes toward technology versus hand-drawn visualizations to extremes. My 
conclusion, after studying the immensely varied work of designers from the past 
and the present is that the means to a desired or ‘best’ design result does not lie in 
either extreme, and that neither is sufficient in the present day.  So - both worlds, 
the analogue and the digital, should be adopted and used in the creative design 
process.  Knowing both, knowing when each is more relevant or more practical, 
knowing how to combine and manipulate both in the design process, will empower 
experiment, analysis and presentation for the most beautiful and useful outcome. 
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Fig. 5.15: Personal sketch, Stockholm, 2010, rapidograph on paper.
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