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Abstract 

Existence of light reveals the architectural space. And images depict them. 

This thesis proposes a computational model for evaluating tonal and compositional qualities of 
photorealistically rendered synthetic images. Its aim is to assist the architects to quickly 
externalize their spatial imagination through automated evaluation and selection of volume 
rendered images in search of the ones they like to achieve. Taking the visual perception as the 
focal communication tool in design, the research promotes the use of computer generated 
realistic images to the very beginning of the design process. 

The implemented tool, Narration of Llgbt; is a plug-in that runs on the 3D Studio Max 7 
environment, where realistic images can be rendered without any evaluation for the generated 
images. The tool aims to create a more self-conscious rendering environment that would 
computationally recognize the qualities of image by reading it via bitmap values. The plug-in, 
while trying to determine the user's intention regarding the tonal distribution of light via any 
kind of user selected images, it also embeds algorithms of established photographical 
composition techniques to evaluate and classify the generated images. In the awareness of the 
strong relationship between space, light and images, this research intends to offer an 
alternative image-driven design process as well as going into the experimentation of evaluating 
the quality of images with computational means. 

Thesis Supervisor : Takehiko Nagakura 

Title : Associate Professor of Design and Computation 
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1. Prologue 

1 .I . Motivation 

In a black box with no openings to take light in, there is no 

vision. Those are the openings, which make an ordinary box or 

any enclosure an architectural space, as the light penetrates 

through them and creates traces and shades. Light and space 

have a mutual relationship since the architectural geometries 

articulate the light and light reveals the essence of the 

architectural space. 

Architects imagine about spaces in awareness of 

sculpting effects of light. They design the spaces via processes 

and they witness envisions created in their minds' eye via images. 

Although the architects have a sensual image in their mind at the 

very beginning of the design process, this image cannot be 

revealed until the very late stages of design projects. In the 

process of realizing the imagination, architect sketches to depict 

the imagined. As the abstract state of thoughts develop into well- 

defined architectural entities, spaces can be represented in a 

realistic way with the help of high end rendering programs. In all 

states of design, images are one of the strongest 

communication tools. 
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Realistic images, with the power of life-like 

representations reveal the visual characteristics of the spaces 

with flawless precision. The more realistic an image is, the more 

information it embeds. A photo-realistic rendering communicates 

in a higher level compared to sketches or illustrations, and gives 

more information. However, these images are mainly used as 

post-design tools, for representing the built-already spaces. 

1.2. Problem Statement 

This thesis, proposing a computational model for 

enabling the architects to externalize their spatial imagination, 

evolved in awareness of the strong relationship between space, 

light and images. My personal consideration on the importance 

of visual perception in understanding the spaces drove me into 

this experimental study. 

This study focuses on externalization of the spatial 

imagination via images and aims to break down the time span 

between the act of sketching and realizing the effects of light in 

spaces via visualizations. The demonstrative digital tool intends to 

offer a rendering environment with a certain level of quality 

recognition and evaluation. However, neither the model, nor the 

digital tools present themselves as proven facts or concluded 

products. Rather, they stand as products of an experimental 

study, in which the terms design-computation and imagination 

have intentionally been considered together for setting of the 

problem of Narration of Light. 
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2. Background 

Framed by intending to create a model depending on 

experimental research of relationships between light, 

architecture and computation, this study also takes its roots 

from the thoughts about concepts and conceptions. The way the 

intellectual processes work, and the ways of the architects 

design, for me, are deeply related to the concepts. Before going 

deep into the research subjects, I will briefly talk about concepts 

and the way they built up the back-bone of this study. 

2.1 Concepts and Interpretation via Seeing 

We name the entities we perceive to classify and 

differentiate them from the others. When an entity is named in a 

way that we can understand and recall, i t  becomes a part of our 

knowledge. Knowledge is the systemized group of information, 

which we are cognizant about, and is available to us anytime 

since it is stored in the memory. For the creation of knowledge, 

we need to collect information, which is embedded in the 

environment surrounding us. The act of collecting of information 

happens via the tools we use to perceive things, by our senses. 
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As well as the information as the outcome of perception, 

the process of sensing or perceiving is also stored in our 

memory. The sequences of actions and interactions which 

happen in the process of perceiving things, build up our 

experiences. The goal we try to reach [information] and the 

process we run while doing this [experience] are both used later 

in recalling or understanding the entities or happenings. By 

accumulation of information via senses, we match some notions 

stored in our memory to the things we perceive. This creates the 

basic abstract ideas we have related to entities. 

A more precise word referring to the abstract ideas we 

attribute to the entities in our mind is 'concept'. In other words, 

concepts are the abstract allocations in our memory which store 

specific information related to the entities. The entities are 

defined and classified by the existence of concepts. With 

concepts we name the entities or attribute keywords to thoughts 

related to them. Concepts help us to frame our understanding of 

an entity in a systemized way and allow us to understand things 

in a shorter time and describe them with fewer words. 

The concepts attributed to different entities inhabit in the 

mind together and they give references to each other. Existence 

of a concept and the ideas embedded in it help us to structure 

other concepts and differentiate the concepts from one another. 

This way, concepts are also the source of the new ones. W e  re- 

edit re-arrange and re-combine the thoughts that were related to 

one or more previous concepts, and create the new one. 

According to Donald Schon, new concepts are nothing more 

than the combination or the transformation of old ones.' He 

Schon, Donald A. 1963. Displacement of Concepts. London: Tavistock 
Publications, 17-33. 
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claims that concepts are formed in the existence of the previous 

ones, and he names this process as the 'displacement of 

concepts.' 

The new concepts can be formed in different ways taking 

the old ones as the source. While creating new concepts for new 

entities, we take whole or some parts of our previous concepts 

and create the new one by combinations. This way, the unknown 

becomes the known and get stored in our memory as a new 

concept. 

2.2 Compositions: The Hill-House Chair 

The world is a composition which in turn is composed of 

elements that are compositions. All the compositions can be 

broken down into the smallest bits and pieces that build them up. 

The interpretation of the world and all the elements embedded in 

it depend on fragmenting them into pieces, smaller elements, 

then naming them and recombining these many pieces to 

produce the whole image, which would give the main idea or 

make sense to our perception. The process of understanding the 

world can be described as decomposing and re-constructing it. 

So, as an individual, we store the information we get by 

decomposing the world, then recombine some of these bits of 

information in different permutations to create a meaningful 

entities. 

To further describe the concepts and the way our mind 

deals with them, I will illustrate the process of interpretation of 

entities by using a design object, the Hill-House Chair designed by 

Charles Mackintosh in 1904. 1 prefer to use the images, which 

are rendered from a simplified digital model of the chair instead 
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of using a photograph to express the notions of concepts in a 

clearer way. I expect the reader to follow the text and observe 

the image of the chair and the related diagrams simultaneously 

for creation of a visual experience of the object. [Figure 2.2.1 .] 

In a broad sense, a chair is a device we use to 

accommodate ourselves in a determined posture. In a more 

detailed and precise description, i t  is a type of furniture we use 

for sitting. It generally has four legs to elevate it from the ground, 

a horizontal part to sit on, and an articulated extension on the top 

to rest, which is called as the back. These are some of the 

features, which we immediately attribute to the entities we 

classify as chairs. 

When we hear the word 'chair', we recall the features 

embedded in the corresponding concept for chairs. Similarly, 

when we see an entity, we compare its features to the features 

embedded in the concept of chair in our mind to decide if that is 

a chair or not. The concept of chair is linked to many concepts 

directly or indirectly like 'legs', 'back', 'seat' and so on. [Figure 

2.2.2.1 1 will call these basic concepts that we immediately and 

easily attribute to a larger concept as a general sub-concept. 

Figure 2.2.1. 

Render of digital 
model of Hill- 
House Chair by 
Mackintosh, 
1904 
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General sub-concepts help us to define the entities in an 

easier way. However, the amount of information supplied by 

those is not enough to define an entity precisely. The chair 

concept can be broken down into concepts which relate to its 

some other features that stimulates different perceptions. 

Fiqure 2.2.2. 

Visual 
representation 
of conception of 
chair 

The Hill-House Chair, representing the very basic 

features of the simple chair concept we have in our mind, can be 

described with other means, like its geometric specifications. 

Regarding the basic visual experience and knowledge of a 

perceiver, who has the very basic geometric concepts, the Hill- 

House Chair could be described in the means of lines. This 

definition however will not be enough to make a full description of 

what the Hill-House Chair is; not because it is incorrect but 

because it is deficient. We can still use the line concept to 

describe the chair, but we are in the need of adding more 

information to it to make the context clearer: 'Hill-House Chair is 

composed of parallel lines'. Here we clarify the character of lines 

by adding the concept of being parallel, thus we know that any 

coincidental configuration of lines can't build up this chair. 

Similarly, to define the top part of the back of the chair now we 
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can say: Hill-House Chair is composed of groups of parallel lines, 

which are arranged as perpendl'cularsto each other. 

Fiaure 2.2.3. 

Visual 
representation 
of varying 
complexities of 
the information 
embedded in 
the Hill-House 
Chair 

The effort of detailing the geometric features of Hill- 

House Chair, make us understand it in a more detailed way. 

However, the three stages related to lines and their configuration 

I already mentioned above are still very simple two dimensional 

understandings related to this complex object. So, this object still 

can't be defined by this break down, since it is a three 

dimensional entity and since it also has many features in higher 

degrees of complexities like geometric proportions, material 

properties, color, softness, weight and so on. 

Thinking about concepts, it is hard to define where the 

breaking-down of meanings could end. The depth of this recursive 

branching of concepts, even regarding the simple features of an 

object can't be easily handled. And we mostly think in neutralized 

conditions while performing the breaking-down. On the other 

hand, the real-life conditions extremely change the way we see 

and understand the things. 
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Here, I will give an extreme example regarding the 

condition of perceiving the Hill-House Chair via seeing. In the 

inexistence of light, the chair would not even be perceived, 

whereas a dim environment would give little clues about its 

geometric properties. A direct light hitting the chair in a specific 

angle would reveal more information about the chair, even 

creating a characteristic shadow which couldn't be perceived in 

the other two conditions. 

Clearly, as well as the way the mind works, the external 

conditions are extremely important in how we see and 

understand or interpret things. In the following title, I will 

summarize the relationship between conceptions and design, 

and I will explain the effects of the external conditions on our 

design behavior. 

2.3. Design Processes and Concepts 

My interest in the design processes, and my aim to 

understand the ways we design created the fundamentals of this 

thesis. As well as intending to look for possible definitions for the 

conventional design process as systemized sequences of actions, 

I was also eager to search for possible ways that would lead the 

designers to alternative design processes. The abstract ideas of 

establishing alternative paths in design which would lead to 

different design experiences and products had an influence on 

this study. Before going deeper into the details, I would like to 

talk about design concepts and how alternative ways in design 

can be taken in the awareness of the way our mind deals with 

concepts. 
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The design process, defined either as a problem solving 

process or a problem setting one, is the set of actions with which 

designers try to outline their intentions and decisions for the 

achievement of a valid design product. Among the many 

parameters that define the course of a specific design process, 

the design domain, which is the decision or rule set employed in 

the design process, plays an important role in determination of 

the direction of the design. The design domain is created after 

the creation of an abstract idea that would drive the design 

process. This abstract idea is called as the design concept. It is 

very important to distinguish between the terms of concept and 

design concept, since the former refers to the abstract ideas 

related to understanding of the world, which I covered previously, 

whereas the latter one refers to the idea of design. While the 

two terms carry different meanings, the way of occurrence of 

the design concepts is similar to the one of concepts. Thus, our 

minds behave in similar means to that of interpretation of the 

world, while dealing with our understanding related to  design. 

Fiqure 2.3.1. 

An environment 
designed by 
taking the Hill- 
House Chair as 
the des@n 
concept 
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As one of the many possible definitions, the act of design 

starts with a question an in the process of design, this question 

is processed via a systematic and analytic sequence of decision 

taking. In this sequence, the question is first decomposed into its 

smaller components. In the next step, by combination of these 

components, it is transformed into a larger understanding. 

2.3.1. Understanding Design Assignments 

I will illustrate the action of breaking down a design 

question by taking one of the popular undergraduate design 

studio assignments as a sample. Zl House for an Artjlsts is the 

title for an assignment I came up with at different institutions 

including Middle East Technical Universrty [METU) in Ankara, 

Turkey and Massachusetts lnstitute of Technology [MIT) in 

United States of America. In the former one, I was an 

undergraduate student, but I was mainly observing the 

approaches of the students since I was working on a different 

project. However at Massachusetts Institute of Technology, I was 

a reviewer and I had a better chance to understand and define 

how such kind of design questions are handled by students. 

While explaining the actions taken by the students in the 

following paragraphs, I will call them as designers instead of 

candidates, since the process our minds runs is very similar 

regardless of what our position is. 

'A House for an Artist' is a semi-detailed expression, and 

it asks for an architectural artifact with a specific requirement. 

The architectural artifact that is demanded by the expression 

can be better understood by scattering the expression: 
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The expression asks for a house, which is a type of 

building in which the people inhabit. It is not a house for 

somebody to inhabit, it is a house for an artist to do so. The 

designer already can name what a house is, depending on his or 

her experience, but now has to develop a relationship between 

the concept of an artist and the concept of a house to create a 

design concept that will run the design process. So the question 

suddenly becomes 'What makes a house, a house for an artist?' 

The designer now has to learn about the daily life of an artist, and 

what and artist would do in the house to be designed. The pieces 

of information that break down even to the details of the behavior 

of the artist are later combined into a meaningful understanding 

that would ideally create the appropriate design. 

For a better understanding of what an expression is 

demanding for, as designers, we are in the need of seeing the 

parts we already know, so we can have some components in our 

hand that we can understand. Our memory and previous 

experience determine which parts will immediately be seen and 

understood. These understandings then create a set of inputs, 

which together with the design decisions and actions define the 

boundaries of design process. This set is indeed builds up what I 

referred as design domain previously. 

While the first phase of scattering the design question 

creates the inputs for design, the second phase of composing, 

which is putting together, requires specific techniques. These 

techniques, including our decisions and actions related to design 

defines a methodwe work with. The methods we once use, like 

many entities related to mind, is stored in our memory. Working 

with a method for the second time is always faster and safer 
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since we already can estimate and guess the happenings during 

the processes. 

2.3.2. Re-Use of Design Process Paths 

While designing, we generally are biased to use the 

methods we already tried for quick understanding and 

application. Taking a shortcut for constructing understandings 

makes us feel comfortable. Similarly, in the process of design, 

when we behave in our previous domains we feel safer. 

Designers create in a less painful process when they stay within 

their pre-defined design domains or their boundaries of 

experiences. This consistency is, on the one hand, useful for 

designers since it helps to understand the world of their designs: 

they do not have to build everything from the beginning every 

time we try to understand or create something. 

However, many innovative designs come out of the shifts 

in the meanings of a type, that is, the shifts or changes of the 

basic concepts we have about design. Having no exact 

methodology, the creation of the design domain may depend on 

the different combinations of the designer's knowledge, previous 

experience, and mental conceptions. However, the constraints on 

one's thinking that come as a result of education, and training, 

along with those imposed by the designer's interpretation of the 

world, restrict the exploration of design. 

Dealing with concepts and conceptions, with no doubt 

requires a broader study. However, their influence in design 

shaped my decisions during my research. As I explained formerly, 

I was already motivated for exploration of alternative design 

processes. Working on the concepts and the way our mind 

works made me see and understand the undeniable influence of 



our previous experience. It is my personal conclusion that an 

alternative design process would require alternative conceptions, 

alternative understandings, and alternative methods for design. 

However this thought have been defended by many other 

professionals, some of which will be explained in detail in the 

following chapter. 
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3. Alternative Design Processes 

Routines determine the behavior. If one is a designer 

moving with his or her routines, it doesn't necessarily mean that 

the one is not a good designer. However walking on the same 

path would make it hard for the one to create something 

different, something that we haven't done before. What I refer as 

different here is something, which adds onto ordinary by its 

existence, which is not usual or conventional. 

In the discourse of design, a new design artifact, which 

has positive sides compared to the conventional, and which is a 

result of new processes and approaches in design process is 

called 'innovative'. The dictionary definition of innovation is the 

process of making changes to something established by 

introducing something new. And we may define innovative as the 

one that uses innovation for development of tools, techniques 

and methods while running productive processes. 

Innovation requires the new. It requires the method 

which was not tried; it requires the path which was not taken. It 

requires answers which were not considered and it requires the 

thoughts which were avoided. 
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3.1. What a Chair Could Be 

A chair, as I mentioned at the very beginning of the 

concepts chapter, is a device we use to accommodate ourselves 

in a determined posture, it is a type of furniture we use for 

sitting. But here, I will totally oppose the general features that our 

mind immediately attributes to the concept of chair: A chair does 

not necessarily need four legs, even any legs to be elevated from 

the ground. It doesn't need to stand on the ground, the seat does 

not necessarily have to be horizontal, and the definition of the 

back of the chair can change as well. [Figure 3.1 .I .) 

Fiaure 3.1 .I . 
i 

Sketch for an 

the solutions 

If a designer starts dealing with a design question by 

accepting the already established intellectual systems and 

processes, he or she searches for the difference not in the 

essence of the design, but in the superficial parts of it. If we start 

the design of a chair accepting that it has legs as the only 

support that holds it standing, we start playing with the 

geometry, proportions and other features which are related to 

legs. But then, the variety we look for is bounded in the limits of 

the concept of the 'legs'. 
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'The Edge' was my first furniture design, which was 

developed under the influence of inquiries related to concept of 

chair. Starting with initial sketches, I was looking for alternative 

ways to make a chair stand on its own and in the existence of 

somebody sitting on it. These were the two basic considerations 

for me, and I tried to avoid some other concepts to work on a 

freer basis of design. The chair I came up with touches the 

ground on one point, where it is fixed at that specific point (Figure 

3.1.2). The balance of the chair is provided by an additional 

support at the back which can be attached either to a larger 

mass or to fixed entities in a space like walls. 

Fiaure 3.1.2. 

Final render of 
'The Edge' from 
the side. 

One of my other concerns was creating the chair as one 

single entity where the parts would merge into another to build 

up a unified enttty with a purified form. This approach was taken 

by many designers in furniture design, and is already widely 

known. I also wanted to focus on the use of an unconventional 

material to see how the visual quality of chair could change. 
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I don't claim that The Edge is an innovative design. I don't 

claim that it is a good design, either. But it has some different 

qualities compared to the chairs we are used to see or recall 

when we hear the word chair. It has some information in its 

design, which is not usual for conventional chair. And this 

information is there because it was searched intentionally, 

because this chair was designed in an awareness of the limiting 

effects of the concepts we have. 

The awareness of the lim'rtaths of our habitual design 

environments is one of the greatest concerns of American 

Architect Lebbeus Woods. Woods is famous with his envisionas 

and his eperimental architectural processes and pmducts. 

Woods talks about the 'remsumnce of habitual' ' and mentions it 

as a negative aspect for the design, which prevents the 

designers from putting all their effort into design. A d i n g  to 

Final render of 
'The Edge'. An 
alternative 
concept for a 
chair. 

Myers. Tracy, Lebbus Woods and Karsten Harries. 2004. Lebbeus 
Woods - Experimental Architecture. P i r g h :  Camegie Museum of 
Art. 
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Woods, repetition of our habitual behaviors disables the creation 

of innovative designs, since it sets back the search of creativity in 

unknown fields. In the following chapter, I will describe Woods 

approach to design in detail and the way he motivates alternative 

design processes by this approach. 

3.2. Images that create Environments: Lebbeus Woods 

Lebbeus Woods, while explaining his work, "experimental 

architecture," proposes alternative statements about notions of 

what architecture is and how it should be approached. He claims 

that the final product of an architectural process is not 

necessarily the realization of a constructed building that people 

interact with or live in. Instead, an architectural process may end 

up with a single section drawing, or a single model, independent 

of any drawings or scale. For Woods, the path of exploration and 

the experience of creation is the essence. According to Woods, if 

a designer could free his mind from the cult of thinking of 

architecture as generating buildings and could motivate himself 

through the creation of models and drawings as the final 

architectural artifacts, he would be experiencing a more creative 

process. The change in the very basics of design thinking re- 

forms the design domains of the designers, which may lead them 

to different end products. Talking about his own practice, Woods 

explains his vision and action as a shift to free himself from the 

'reassurance of the habitual', not as a simple rejection of the 

forms or rules of architecture. By approaching the design 

process in an alternative way, Woods creates a design language 

of his own. 

In his practice of 'experimental architecture' Woods 

defines a new ground for himself to deal with his questions of 



Narration of tight 

architecture. Images have a great importance in his work, as he 

sees them as the architectural artifacts. Sometimes, the 

abstract depiction he creates with images later transforms into 

scale models or installations. [Figure 3.2.1. 6 3.2.2.) 

Woods' 
drawing from 
'Berlin Free 
Zone' Project 

The images Woods creates are generally provocative 

that present his ideas in a very clear and direct way, regardless 

of the conventional requirements of architectural drawings or 

representations. He works on different scales and not 

necessarily obeys the established techniques and conventional 

design facts, as in the injections he made in the 'Berlin Free 

Zone' project [I 990 - 1 991 1. In this project Woods injects free 

spaces of free-form metal structures into the existent building 

stock As well as disregarding some real-life references, images 

of this project still become real depending on real backgrounds, 

real sites and more importantly real-life problems and concepts, 

rather than being totally imaginary creations. 
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These images, being precise externalizations of 

imaginings, evoke very strong feelings in the viewer. For some, 

they are very appealing whereas they are doubtful for some 

other. On the other hand, in Woods' drawings, the idea of the 

creator becomes so perfectly externalized on the canvas thus, 

for the curios viewer, understanding the unconventional idea 

becomes more important in comparison to the apprehension of 

the unacceptable. 

Fiaure 3.2.3. 

Neomechnical 
Tower Upper 
Chamber by 
Lebbeus 
Woods. 

One of Woods graphite and color paintings, 

'Neomechanical Tower Upper Chamber' [I9871 was used in 

creation of the interrogation room scene setting of the movie 12 



Monkeys' (1 9951". This film setting was constructed by taking the 

graphite painting as the only source and it was constructed 

without any conventional drawings or use of any kind of models. 

The image was used without the permission of Woods, so the 

setting was created without any reference from him. Here, I will 

not go into the ethical discussion about the situation. But for me, 

it is important to understand that one single image can be strong 

enough to construct a space, or build an environment on its own. 

A strong image can generate its own depiction. 

1 2 Monkeys by 
Universal 
Studios,The 
Wrrogation 
mom scene 

I 

3.3. Images that create Environments: Peter Gric 

Czech-Austrian painter Peter Gric also played an 

important role in my motivation related to my studies in images 

depicting architectural entities. With an inspiration from one of 

his paintings, 'Promenade' (1 9941 995) 1 made an individual 

study to better understand how images can outperform 

themselves and generate spaces. My consideration was to first 

http~///www.coldbacon.com/art/lebbeuswoodsl 2monkeys.html1 
[Accessed April 1 2,20061 
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answer if an image could be transformed into a space or not 

without any other references. 

Here, my intention was to create the space that evoked 

in my mind by seeing this painting. This should not be mixed with 

other computational techniques for development of three 

dimensional digital models by image processing. 

I built a three dimensional digital model in 3D Studio Max 

by very conventional means and just by looking at the picture. I 

was very motivated to quickly prepare a simple model of the 

space depicted in the picture and try to catch a similar ambiance 

in the means of light and textures. My greatest concern was to 

see the other images that would be extracted from this digital 

model by changing the angle and point of view of the camera. I 

was wondering if an image could generate different images that 

would evoke similar feelings. 
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In the specific case of 'Promenade', the ten second 

animation, in which the camera was moving in the vertical axis, I 

was able to catch the similar sense of 'depth of space' which was 

already existent in the painting itself. The outcomes of this 

experimental study are totally open to discussion in the means of 

catching the quality original images since the aim was 

experiencing the process of constructing the a space in guidance 

of one single image, rather than trying to catch the maximum 

visual resemblance with the original image. 

Fiaure 3.3.2. 

Renders of the 
digital 
construction of 
Promenade 

As in the examples I have described, creative processes 

can be driven by images and strong images may orient us into 

processes by the feelings, thoughts or concepts that they evoke 

in our minds. 



4. Spatial Imagination 

lmagination is one of the basic requirements for creative 

processes. As a brief description, imagination is power of 

creation of mental images and ideas. These images and ideas 

does not necessarily have to be existent in our knowledge, on the 

contrary they are created by references to the existent 

information within the knowledge. The product of imagination, 

which is the mental image created in mind is visible via mind's 

eye and externalized over time via descriptions, representations 

and so on. 

The idea of architecture develops around the notion of 

space and the architects imagine about spaces. The mental 

images architects create give direct references to enclosures, 

scales and environments related to human beings. 

What we call an architectural space is a differentiated 

entity within a larger one, namely a bounded or defined space 

within the universal space. What makes an architectural space 

an architectural space is the essence of being bounded. The 

boundaries not only separate the defined space from the 

universal space but also characterize it within the 

uncharacterized one. 



4.1. Form as Identity 

The specific character provided by the boundaries of 

space also differentiates it from the others. And this specific 

character is created by the features of the boundaries, one of 

which is their form. 

Form is the shape and structure of an object, the body of 

it or its outside appearance. Form, addressing our visual 

perception, is one of the most influencing features of an object 

that characterizes it. Perceptually speaking, form embeds and 

depicts the configuration rather than contended. 

Different forms 
and their 
interplay with 
light. Inspiration 
from 
photography of 
Helene Binet. 

Form helps articulating the space. Spaces talk via the 

forms defining its boundaries. And they directly talk to our eyes; 
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we understand a space when we see them. Seeing literally is the 

everyday name of our visual perception, which is nothing more 

than the detection of light on retina. In a black box with no 

openings to take light in, there is no vision. In fact those are the 

openings, which make a 'box' or any enclosure an architectural 

space, as the light penetrates through them and creates traces 

and shades. 

The terms used in the previous paragraphs including but 

not limited to space, boundary, form, geometry, light, opening, 

penetration, shades, and so on, describe the concepts related to 

imagination, which are connected to one another with complex 

relationships and multi-faceted attributions. One of each these 

terms may define or take palace in the description of the other. 

However the two terms, light and space have the most important 

attributions to each other since the essence of a space is 

revealed by light. 

4.2 Light and Space 

Spaces are designed in regard to light and the light 

makes the spaces real We experience the spaces with the 

tones we see, the traces of light and shadow we read. Light 

animates the spaces; it gives information about the place and 

time. It reveals the intentions of a designed space, it highlight the 

sharp edges and smoothes the curvatures. 

But space is not a simple entity which interacts only with 

the light. It has many components, it envelopes other spaces, 

objects and inhabitant. While looking for the right word that 

would describe the space-light relationship with all these sub 

components, especially indicating the effects of light, I came up 
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with the word 'atmosphere' in Henry Plummer's book. In Masters 

of Light, Plummer is describing the how the interest in the effects 

of the tones of light created within a space influenced the 

modern architecture. He states that the modernist movement 

focused on the total feeling that would be created by the 

articulation of light. Here, I will refer to his depictions about light 

and space rather than discussing his statements about the 

modern architecture. Plummer makes a very insightful and pure 

description of the atmosphere by explaining i t  as the 'close 

harmony of tones'. He claims that these characteristics of the 

tones actualize the overall affection of the space. 

Fiqure 4.1.2. 

Importance of 
shades in 
defining forms 

The keyword to my interest in Plummer's definitions was 

the word tones, and it was depicting the thing I was trying to put 

forward in my study. In conventional thinking, only light and 
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shadow are underlined as the revealer of the spaces. However, 

the tones in a space, the dark and bright scales of grey, their 

amount and distribution define a space as much as the traces of 

light, and its contrasting element, shadow. I will talk about the 

aspects of light and the way I tried to handle with the tonal 

intentions in design in the following chapters. 
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5. Images and Architectural Processes 

Architectural processes run depending on specific 

sources and are driven by some other. The concepts and 

thoughts related to design are put together and developed into a 

composition via determined techniques and by use of appropriate 

tools. Some intermediary outputs of the design processes are 

vital to the development of an idea into a product and they 

generally behave as the catalysts of design. The concept 

drawings, massing models, renderings can be counted as some 

of these intermediary products, with use of which we evaluate 

the designs in that specific phase. Depending on the results of 

this evaluation we update, change and enhance the design. 

The two dimensional representations architects create 

and use during the design processes play an important role in 

design communication, thus they are one of the most important 

catalysts of design. 

Under this title, I will refer to any two dimensional 

representational creation belonging to the architectural design 

process as 'images' regardless of their maturity and complexity. 

In the following paragraphs I will classify the image types that are 

used in the different stages of the design process and explain 

how they effect the development of the design. 
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In the different phases of design process we refer to and 

use different type of images, depicting different things in various 

levels of complexity, depending on the state of the design [Figure 

5.1 .I. Here I would like to clarify that, the complexity of the image 

depends on the state of the design -not the complexity of it. 

Since the amount of the information increases directly 

proportional to the development of the design, the images 

describing and depicting that design also have to get mature 

enough to be able to express the amount of the information 

embedded in the design. A complex image does not necessarily 

mean a confusing or unclear one. A very pure image can also be 

very complex if it can express the information embedded in the 

design. 

Different two 
dimensional 
depictions used 
in the different 
stages in 
design: A 
sketch, an 
axonometric 
drawing, an 
illustration and 
a render 



We perceive the images with all the information 

embedded in the two dimensional canvas, as a whole. It is hard to 

define the amount of the information in an image and distinguish 

between them. A good example to explain how we take our 

references from the pictures would be the situations in which we 

try to communicate via images instead of words. In the 

processes of architectural design, sometimes we refer to 

photographs of previously built spaces or buildings to describe 

our intentions about design. The subject of the communication 

we are trying to build can be ourselves or the others. To 

understand our own intensions via visual communication with 

images, we run through them until we seethe thing that we were 

looking for or until an image evokes the feelings that we had in 

the image in our mind's eye. In the communication with others, 

we show those kinds of images and try to explain our intentions 

about design using the information embedded in those images, 

and by using simple expressions. We point the part or whole of 

the image and say 'something like that.' 

In fact many things related to our design idea lies under 

this 'something' we try to refer to while showing the image. 

However, it is hard to define what we like or refer to in an image. 

Thinking about an interior space perspective, what we like can be 

the proportions on the space, the distribution and the character 

of the light in space, the location of the objects in the image and 

SO on. 

Spaces can fully be understood via one to one 

experience. By only being in that specific space, we can perceive 

all of its aspects. However an image also gives vast amount of 

information about the space since it addresses the visual 

perception. The information that can describe most of the 
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features of a space can't be expressed via any kind of 

communication technique other than seeing. Thus, whatever we 

are referring is, 

We have to see to evaluate. 

I make this statement to provoke the importance of the 

images in design processes. Morover, I strongly believe that the 

images define the path of architectural processes unlike any 

other kind of tool we use. And because of this we run all the 

phases of design with the help of images, starting at the very 

beginning, by sketches. 

5.1 Sketching 

In the very initial phase of the design process, the 

immediate two dimensional productions architects create are 

sketches. We can define sketch as the quick documentation of 

the ideas. Sketching is rather an abstract depiction of the design 

intention. 

In the act of sketching, the architect tries to externalize 

the thoughts related to design through creation of abstract 

figures. The level of the freedom of the hand sketching the idea 

decreases while the design ideas and intentions reach to a more 

solid state. 

The multi layered lines creating a sketch are mostly 

undetermined and not fixed to be updated or modified by darker 

and stronger lines. While the sketch starts appearing on the two 

dimensional medium, the architect witnesses the idea of space 

by realization of dimensions, boundaries, geometry and even with 
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some lines depicting the existence and effects of light in space. 

The sketches help one both to communicate with oneself and the 

others in the early states of design processes. 

5.2 Intermediary Images 

The process of design, with conventional understanding 

continues with betterdefined drawings. Here, I will not go into the 

discussion of 'drawing-less design process', which refer to the 

design processes that run only wtth Computer Aided Design 

(CAD] models, without any two dimensional drawings. What I 

refer about the drawings are the images that are generated with 

those drawings. Similarly a screenshot of a digital three 

dimensional model can be considered as an image, too. So, even 

a drawing-less design process generates images. 

The overlapping 
lines in a sketch 
serve for 
externalization 
of the design 
intention. 

As the design idea becomes mature, the images also 

reach to a higher precision via use of proper techniques. An 
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axonometric drawing for instance, which also is a type of image 

on a two dimensional canvas, is the basic and abstract 

description of the geometry. The fact differs an axonometric 

drawing of a design from the sketch of it is the pre-established 

rules in the creation of that drawing. While the freedom in 

understanding or interpreting the composition of lines in an 

axonometric drawing is lost compared to the sketch of the 

design, the precision of information is increased. 

A perspective drawing, compared to an axonometric one 

embeds and exposes more information. The colors and tones, if 

the drawing is enhanced by use of them, give more clues about 

the geometries, spaces, proportions and so on. 

Prior to creation and use of digital technologies for 

rendering, the professional illustrations were the final images to 

represent the architectural product. These final images were 

created by different analog techniques including but not limited to 

airbrush, graphite, charcoal, pencil drawing and so on. These 

conventional representation techniques, still keeping their validity 

in some application, mostly left its use to computer processes 

renderings. 

5.3 Realistic 6 Photorealistic Images 

Photorealism is characterized by the high degree of 

likeness between a depicted image and a photograph, typically 

facilitated through the meticulous depiction of detail. A realistic 

image is the image which creates the sense as if it was captured 

from a real-life scene. The difference between the terms realistic 

and photorealistic is their proximity to reality. What a realistic 

image, is almost real, and creates the very basic feelings and 



perceptions of a photograph. But it can still be differentiated 

from a photograph, whereas a photorealistic image can hardly 

be labeled as an artificially created image or a photograph. 

Fiaure 5.3.1. 

Photorealistic 
render of 
Gushikawa 
Orchid Center 
by Associate 
Professor 
Takehiko 
Nagakura, MIT 

The realistic and photorealistic images take all their 

references from real-life and conditions. The state of being 

realistic or not is defined by the strength of the image in 

expressing the life conditions in the most realistic way or not. 

Photorealism started as an art movement in nineteen 

sixties in Europe and America, and the term now became 

associated with digital art and computer generated renderings, 

which are all named as Computer Graphics [CG]. The term 

'rendering', formerly referring to the drawing technique with 

texturing and shading, started to be used for the specific 

computational process, where an image is created pixel by pixel 

from a digital model and a scene setting. Here, what I refer as a 

scene setting is logically similar to the settings we use while we 

are taking photographs or shooting movie sequences. The 

cameras, lights and other devices or entities are created in a 
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synthetic way to simulate the conditions we have in real life for 

creation of images with desired conditions. 

The photogral 
of the actual 
building in 
Gushikawa by 
Associate 
Professor 
Takehiko 
Nagakura, MI' 

The development of the Computer Graphics technology 

started in the early nineteen sixties, and continued with an 

extreme acceleration due to the demand in the application areas 

like scientific and medical simulations as well as areas of 

entertainment like video gaming. Today, one of the largest 

application area is the movie making, in which Computer 

Graphics are used in creation of un-seen, un-experienced or 

mythical environments with the utmost realistic precision. 

The development of Computer Graphics changed the 

ground for representation in architecture too. Besides the stand 

alone rendering packages, the three dimensional modeling and 
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drawing software packages started being offered by additional 

rendering packages. It was a great advantage, to build a digital 

model and to be able to use it for different purposes including 

representation via rendering. 

Rather than the advantage of multi-use of a single model, 

the experience of visual quality computers produced was 

appealing. Within the last decade, computers made the 

environments visible to the architects with flawless precision 

before they have been built. 

Today, the high ends Computer Graphics Technologies 

enable us to create the visualizations of environments that are 

identical to real ones. The simulated artificial and natural light, 

the reflective and the textural qualities of the materials, any kind 

of climate condition that can be adjusted makes the 

environments and the spaces become real in the digital 

environment. We perceive these environments and spaces via 

realistic or photorealistic images, or experience them via video 

sequences. Due to the communicative power of the realism in 

the images, Computer Graphics are enthusiastically used in both 

academic and professional environments. 

5.3.1 Realistic Images in Architecture 

Computer Graphics Technology brings much more than 

the creation of appealing images into the field of architecture. 

Representing the space precisely, these graphic productions 

carry the potential of revealing the perception of the space. 

Computer generated realistic images endows the architects with 

the information for perception of the space without entailing 

construction. One can see a room of a house, a corner of a 
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building, or perceive the depth of the space via computer 

generated images. One can precisely visualize what he or she 

envisioned, can evaluate and judge it by seeing. 

But the graphics created by computers can also be 

deceptive if the references to the real world are not constructed 

precisely in the simulated world. However accuracy, especially if 

the aim is experiencing the space carries a big importance. The 

quality and the accuracy of the resulting image depend on the 

technical capabilities of the author, as well as his or her mental 

power of selecting the images with appropriate qualities. In the 

following paragraphs I will describe these factors that effect the 

process of image creation. 

The high end rendering programs of our time offer many 

built in facilities and options to simulate the real life conditions. 

Higher precision or proximity to reality is generally achieved by 

adjustment of high number of complex parameters to take full 

control of the conditions in the environment. Due to this 

complexity, the proper use of most rendering programs requires 

a determinate level of expertise. However, in many processes 

that aim the creation of a realistic image of an architectural 

space, the sequences of actions are more or less the same 

regardless of the program used. While some changes may apply, 

a common process runs as follows: 

1. The user prepares a three dimensional digital model 

of the space being designed. 

2. If the user prepares the model in a software package 

that comes with rendering capabilities, the next step 



consists of preparation of a scene. If not the user 

transfers the model into a rendering environment. 

The user creates a scene. This scene is the 

simulated version of the settings used in real life like 

the settings in photography and movie making. A 

scene in the rendering environment is prepared by 

use of several objects: 

a. Lights: User selects the proper light for the 

setting. The rendering programs come with 

different light choices and different 

algorithms for calculating the behavior of 

light. These algorithms can be found in the 

program as different selections and can be 

selected via user interface. The lights and 

algorithms are generally determined 

together since different corn binations effect 

the result in different ways. As an example, 

the Radiosity plug-in, which is one of the 

available algorithms in the render interface of 

30 Studio Max, would be the appropriate 

selection if the user is aiming to produce a 

sequence of images, which will both show 

interior and exterior spaces. On the other 

hand, if the user wants to show a pool with 

its dramatic caustic effects, Mental Ray 

would be the appropriate selection, since this 

algorithm is capable of simulating the 

behavior of photons in transparent and 

translucent materials. The selection of the 
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appropriate light and the algorithm also 

requires experience and a level of expertise. 

b. Cameras: The cameras are the objects that 

determine the point and angle of view in a 

rendering scene. The cameras have the 

properties of real cameras like different lens 

sizes, depth of field and so on. If the intended 

product is a sequence, the cameras can also 

be animated depending on a timeline. 

4. If the algorithm selected requires a pre-processing 

before starting the rendering process, user runs this, 

if not rendering starts. 

Each program offers different detailed settings and the 

user adjusts these settings according to the outcomes. 

Creation of a good image via rendering, like many 

technical applications, requires a strong knowledge and 

experience. However, a more crucial point is the capability of 

being able to determine the validity of an image. The rendering 

programs can render anything, regardless of what the result is, 

and computationally they are not aware of the result. The validity, 

or goodness or badness of an image is checked and confirmed 

only by its author via visual perception, if not criticized by others. 

While the real life conditions can be simulated easily by a 

quantitative approach in computation, it is hard to define the 

quality via numbers. 



In the next chapter, I will move into the field of 

photography with an effort of setting a possible basis for 

definition and differentiation of qualities of images. 

5.4 Photographic Image 

Photography is creation of pictures via capturing the play 

of light and its effects. Technically, the reflected light from an 

environment falls on a sensitive surface, on which it is chemically 

or digitally processed. The word photography comes from the 

Greek words 'phos' and 'graph' and the combination means 

'drawing with light' or 'representation by means of lines'." 

A photograph is the product of photography and it refers 

to the two dimensional medium, on which the image is printed. 

However, today the word 'image' is used almost as the synonym 

of photograph due to the rapid development of digital 

photography. 

The term photography also refers to the fine art branch 

related to photography. As in all types of art, which makes a 

photograph an art piece is a wide discussion through which I will 

not go in this thesis. Here I would like to clarify that I focus on the 

quality of the photographs and images in the way they represent 

the spaces, which should not be mixed with the artistic value of 

them. In common sense, some photographs are better than the 

others, they are more admirable and sometimes stronger. I 

disagree with the notion that a beautiful picture is a good one. 

Rather, there shall be an essence which makes a photographic 

Wikipedia, the free encyclopedia webpage, 
http://en.wikipedia.org/wiki/Photography, [Accessed April 30, 20061 



image a good one. In the following paragraphs, I will talk about 

the quality or qualities that make a photograph a good one. 

According to Andreas Feininger, as he describes in his 

book 'Principles of Composition in Photography', a good product 

of photography can be evaluated in the terms of 'technique' and 

'art'. Amongst two, the former one is easier to understand and 

apply, since it can be quantified with objective evaluations. For 

instance, the sharpness of an image or the brightness-darkness 

of a photograph can easily be adjusted via the tools and 

techniques used in photography. The instruments, like cameras 

used in photography already introduce these adjustments tools 

like focal length of the lens, shutter speed and exposure. While 

developing a photograph or manipulating a digital image with 

digital tools, the quantities are already determined and we use 

them in order to achieve the desired result. However, the latter 

term is more subjective, and it is even unclear in a broader 

sense, since the word 'art' brings many different depictions and 

discussions with itself. In the definition of a good image, as I 

mentioned, I will take the photographic image as a composition 

rather than a piece of art. In the quantification of the value of 

image in the means of goodness, accepting it as a piece of art 

creates many setback due to the subjectivity of what we call 'art'. 

On the contrary, a composition can be divided into its 

components, as in interpretation of concepts, and can be 

evaluated regarding the values of these components, and the 

ways they come together. 

Regarding the arrangement of the compositional 

elements, photography can also be described as the pleasing 

arrangement of subject matter elements within the picture area. 
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The composition of photographs depends on various 

terms like position of the camera, angle of view, contrast of the 

image and the tonal gradation and so on. In a good image, the 

composition reveals the goodness of the configuration rather 

than the goodness of the contented. In other words, a 

photograph including a beautiful object is not necessarily 

beautiful. On the other hand a good composition creates a good 

image. The contended can be beautiful, ugly or even disturbing. 

But the way it is framed in the boundaries of the canvas evokes 

feelings of different strength. 

In a photographic image, the composition is embedded 

separate then the represented. The represented, in other words, 

the meaning is effected by the composition, however, the 

composition not necessarily have to include a meaning. To 

illustrate this idea, I will refer to the paintings of the Dutch painter 

Piet Mondiran [March 7, 1872  - February 1, 19441, where the 

geometry and color came together to express an absolute 

composition regardless of any representational concern. Aiming 

to express the feeling with full awareness, Mondrian used 

rectilinear geometries and colors to create his compositions. 

In the evaluation of Mondrian's paintings, we refer to the 

proportions of the rectilinear geometries, the thickness of lines 

and their directions and positions. The tension or the harmony of 

colors also evokes different feelings depending on the 

composition. The areas different colors cover determines the 

attraction areas on the canvas. 

Mondrian achieved the harmony and balance he was 

looking for by not only the composition technique he used, but 

also via the proportions of the canvases he used. He mostly 
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worked with square canvases which already create a sense of 

balance in comparison to rectangular ones [Figure 5.4.1 .I5 

5.4.1. Rule of Thirds 

In the composition of an image, the character of the 

framing geometry of the two dimensional canvas also has an 

influence in the way the image is depicted. For instance, unlike 

the square frames, the rectangular frames create a tension, 

which happens due to the unequal proportions of the geometry. 

A rectangular frame automatically creates the feeling of 

verticality and horizontallty, which also evokes the feelings of 

Index page 
http://www,georgetown.edu/facu~/irvinem/visualarts/Image 
Library/Mondrian/ [Accessed May 1 0,20061 

Fiaure 5.4.1 

Composition A 
by Piet 
Mondrian, 
1923 
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directions. The framing lines of a rectangular image plane, 

perceptually encourages the rectilinear division of the canvas. 

Fiaure 5.4.1 . I  

A photograph 
shot by 

Being open to discussion, there are some widely 

accepted and used composing techniques in photography. For 

my research, considering the rectangular framing of the images, 

I focused on rule of thirds. Rule of thirds depends on division of 

the canvas into three equal regions by use of two vertical and 

two horizontal equally spaced lines, and use of these lines as the 

guides of composing. These guidelines and the rectangular 

regions created by division strengthen the emphasis of the 

directionality, which comes from the character of the 

rectangular frame. According to the theory, also the intersection 

points of the horizontal and vertical lines create the four 

attraction points which are assumed to evoke stronger feelings 

when the composed elements are associated with them. 

considering the 
rule of thirds 

Like many proportional approaches of design, including 

the golden section and like, the efficiency of thirds rule in creating 



good compositions is open to discussion. However, this thesis 

focuses on creation of a modal for digital tools to create desired 

images via thresholds of quality. Rather than the flawless validity 

of the rules that will be applied within the modal, the validity of the 

model is more important. 

In this study I will take the thirds rule as a sample for 

determination of good composing. The main reason behind is 

that I will be using rectangular frames, which already implies the 

directions that will work well with the rule of thirds. However, 

these rules can be implemented according to the considerations 

of the user. 

5.4.2. Light and Photography - Light and Space 

As I mentioned earlier, photography is basically capturing 

the light and its effects. But the techniques for use of light in 

photography are not trivial. The darkness-brightness balance, 

contrast, and the tones of grey and their distribution can be 

counted as some of the many features that effects the 

characteristic of a photograph. The very basic two illumination 

types used in photography are the direct and the diffused light. 

Here I will briefly explain their meaning and effects they create in 

photographs. 

The surfaces or objects subject to direct light from a 

natural source like sun or an artificial one like a spotlight or 

projector can be classified as directly lit entities. The direct light 

draws strong traces when it penetrates through openings and 

hits surfaces. If it hits objects, it creates harsh shadows. Thus, 

direct light creates higher contrast with the play of bright and the 

dark. On the other hand diffused light refers to softer distribution 
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of light, in which the sharp traces of light can hardly be seen. In 

the diffused light condition, light hits the surfaces and objects 

after reflecting from the other surfaces it previously bounced. In 

a diffuse light environment the contrast between bright and dark 

areas is lower and the environment is mainly characterized by 

the distribution of mid tones of grey in the environment. 

The different types of light distribution in the photographs 

create different moods and feelings. The intention behind 

selecting a specific lighting condition depends on the aimed 

mood that the photographer wants to achieve. The same 

approach applies to painters, where they carefully articulate the 

light to depict a specific condition of light with the intended mood. 

Dutch painter Johannes Vermeer's [ I  632-  1675) 

paintings properly illustrate how the aimed mood of environment 

can be achieved via articulation of light in space. Vermeer, during 

his living in Delft, mainly created paintings depicting domestic 

interiors together with some portraits and cityscapes. His 

compositional settings were close to his contemporaries, 

however the soft colors he used and the way he depicted light 

endowed his paintings with more of a quality. The thin loose 

layers of paint he used on the canvas were the result of his 

conception of light in space. 

The interiors depicted in Vermeer's paintings are 

characterized by soft tonal changes on surfaces. The figures in 

the space generally interact with light, which helps in depiction of 

the depth and the orientation of the space. Moreover, these 

figures generally are associated with bright objects to balance 

the general dim mood of the image. The white drawing sheet in 

front of the figure in 'The Geographer' [I 6 6 8  - 1669) clearly 
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shows how he overcame dullness that would happen due to use 

of a narrow band of tones [Figure 5.4.2.11." 

Similar intentions are existent in architectural design. 

Architects configure the spaces in the awareness of the effects 

of light, and the try to create a proper composition, according to 

their consideration. As well as the balance similar to the case in 

Vermeerss paintings, a total unbalance can be created 

intentionally. The imagination related to architectural space, 

however, can't be easily realized like in photography or painting. 

iiaure 5.4.2.1. 

The 
Geographer' by 
Johannes 
Vermeer 

Webmuseum webpage, 
http://www.ibiblio.org/wm/paint/auth/vermeer/geographer.html, 
[Accessed May 12,20061 
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Architecture, aiming the creation of the real space, brings multi- 

layered concerns and complexities related to construction. But 

on the other hand, the design process may still be manipulated 

via changes in priorities, and the images can be given greater 

importance. 

An image driven process would be as valid as any other 

one. This was the idea I came up with, with the motivation I have 

about working with images, and the availabilities offered by the 

developing technologies. In the following chapter, first I will explain 

how an image driven process could work manually and then I will 

discuss the possibilities of supporting such kind of a process with 

digital tools. 
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6. Image Driven Design Processes 

6.1 A Manuel Process of Articulating Spaces via 

Evaluation of Products of Computer Graphics 

Architectural representation has always been one of my 

greatest personal interests. In my undergraduate studies, most 

of the final presentations I prepared were hand crafted including 

the architectural drafting and color illustrations in perspective. I 

started using computer graphics for architectural 

representation relatively later compared to my colleagues, but 

then made a quick progress due to my high interest. My 

technical knowledge about rendering tools developed via 

research, and the resulting images were evaluated above a 

certain level of quality. One of my very first animations 'Traverse' 

took place in 'Unbuilt Monuments' Exhibition of Associate 

Professor Takehiko Nagakura. The exhibition was sponsored by 

Massachusetts Institute of Technology and took place in Gallery 

A4 in Japan between January 2006 and February 2006. 

Traverse depicts two different spaces belonging to 

parallel universes. The initial space gives references to this world, 

and it can be named as a room, constructed according to rules 

we already know and accept about the real world. A drop hangs 

on the edge of a teapot on a table. As the drop falls, it transports 

into a different space, the space of itself where it can travel 

according to its wish instead of behaving according to the rules 

of real world, like falling due to gravity. The two different spaces 

however resemble each other geometrically to prove that they 
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are not totally different entities, at least they were created in the 

same environment of digital modeling. 

This study besides being an enjoyable and satisfactory 

experimentation evoked many questions in my mind. I was trying 

to define the way that I built the two spaces. Obviously, it was one 

of my freest design attempts where I was released from the 

obligations of Architectural design. But I was still taking design 

decisions and trying to define the space via restrictions. 

After finishing the movie, in the following months, I 

realized that my previous experience was an image driven design 

process, in which I was making the decisions according to the 

images I got from my renderings. I decided to make a quick 

individual study to understand how an image driven process 

could work. 
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'A room' was a study that I started working with a simple 

digital model. There were no pre-set rules that I was in the need 

of following. The only consideration I had was to try to catch the 

image in my mind's eye and in the sake of doing that I let myself 

to do any kind of change in the model itself or in the digital scene 

to capture the image. I followed the basic sequence that I 

described in the previous section of Realistic Images and their 

creation. I build a model with no complex geometry and imported 

it into3D Max. I decided to include simple objects like a painting 

on the wall, a piece of furniture and a very low table. I was not 

sure about using a small pool at the corner of the space. I used 

Radiosity since I was intending to render many images without 

changing the lighting setting via many cameras. I picked the 

daylight system as the appropriate lighting since I wanted the 

environment to be lit by natural light and articulated by both 

diffise and direct light entering from limited number of openings. 

My aim was to try to catch the tonal qualhy in the space with 

minimal articulation of geometry. The interaction of light with the 

object was also a consideration. 

Photorealistic 
animation 
'Traverse', 
secondary 

I 
space 



After preparing the setting in 3D Max environment, I 

started attributing materials to objects and to the surfaces. I 

adjusted the texture qualities and the colors of each material. 

Then I started taking renders. My fist consideration was the 

angle of light penetration so I started playing with the position of 

the light source, which is called as the daylight system, and the 

time of the day to determine how inclined the light would 

penetrate in. Without a determined sequence of actions, I also 

updated the model, the size of the opening, the location of the 

objects in the space and so on [Figure 6.1.3.1 

Sequential 
renders of 'A 
Room' 

Sometimes the directions images oriented me was even 

interesting to me. At the beginning of the study I envisioned a 

column close to the corner of the room and in the image in my 

mind it was creating a nice ambiance with the light that would be 

hitting it at its bottom. While updating the model and the scene I 

realized that the effect I was looking for not there and that was 

not happening due to the lack of technical knowledge about the 

rendering software I was using. I immediately thought that the 

object I was envisioning in the corner was not necessarily a 

column but a vertical entity. I replaced it with a statue; I changed 

the material properties including transparency and colors. I was 



unable to match the images I was getting from the renders and 

the one in my mind so I even decided to change one of my initial 

decisions and created an individual light intake for that specific 

vertical entty. 

Suddenly I realized the last opening I made totally 

changed the mood and the character of space, and the proximty 

of the images I was getting via rendering to the image in my mind 

had been almost destructed. I changed that update and finally 

removed the statue too. There was no vertical object there; in 

fact the image in my mind didn't include it  in contrast to my 

thoughts about the space. In the meanwhile, the objects with 

their materials properties and positions started revealing the 

perception I was seeking for. Finally I saw an image, which evoked 

the feelings and perceptions in my mind. 

All this process, which ran on the evaluations via seeing 

was manually processed in technical means. Here, I mention the 

updates that were made in the model and the scene setting as 
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manually processed actions. I continued the experimental study 

approximately ten days and I produced over two hundred images. 

I saved thirty of these images since I thought that they worth 

doing so. Even some of the se images were very initial ones 

without any texture mapping, which I saved for describing and 

documenting the process. 

This study on the one hand was an individual proof of 

possibility of a purely image-driven process. But finally it had no 

methodology to follow. My motivation shifted towards a effort of 

better understanding what images introduces and how the 

intended image could be extracted from a digital model with the 

help of computational tools. 

6.2. Power of Scripting: Generate My Ronchamp 

One of the crucial steps I have taken at the beginning of 

my study was deciding to start working with MaxScript. 

MaxScript is the built-in object oriented scripting language of 3D 

Studio Max. 

In 3D Studio Max, the graphical user interface (UI] 

enables the user to give all kinds of commands, but the 

relationship is one to one. Each command creates one single 

action by use of user interface. However, scripting enables 

creation of codes, which store the information for commands in 

different lines. Regardless of the amount of actions; these can be 

executed with one single command. 

The first study I made with MaxScript was related to 

configuration rather than the contended. As a starting point I 

chose Le Corbusier's famous design, the Chapel at Ronchamp. 
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This chapel was formed in the awareness of the expression by 

Corbusier himself: 'On the interior, the essential takes the place.' 

Corbusier clearly knew what he wanted to see in the resulting 

design, and this intention was revealed by the construction of this 

building. Corbusier never had a chance to see the realistic 

renders of his creation; my question was would it make a 

difference if he had a chance to do so. 

Section drawing 
of the Chapel a t  
Ronchapm by 
Corbusier 

This question was not addressing the mood of the space 

but i t  was rather addressing the configuration that was creating 

that mood. Amongst all the pictures of the chapel I've been 

looking at, including the ones depicting the dramatic effects of 

light in the chapel, Corbusier's interior facade drawing was the 

most crucial one to me (Figure 6.2.1.) This drawing was 

depicting the cause of the other dramatic pictures. It was 

depicting the system that was revealing the architects intention. 

The unique light effect, with no doubt is created by the light 

intakes Corbusier punched out on the tick wall of the chapel. 
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The way Corbusier concluded the exact configuration of 

the light intakes became my greatest interest. The windows, 

keeping their geometrical characteristics could be located in 

slightly different places, or even same windows could be 

organized in a totally different way which would end up in creating 

a very similar effect compared to the actual one. Setting this as a 

design problem I started working with MaxScript. 

My aim was to create a little user interface in 3D Max 

which would enable the users to create a desired situation via 

random designs. First, I simplified Corbusier's facade 

configuration to its simplest state possible and thought it as a 

wall with rectangular openings. 

I scripted a small user interface that takes a wall and a 

valuable object as an input and punches out randomly placed 

windows depending on the parameters the user selects. The 

basic parameters for the program I determined are: 

1. The number of windows 

2. The minimum width of the windows 

3. The maximum width of the windows 

4. The minimum height of the windows 

5. The maximum height of the windows 

In create My Ronchamp, the program checks the 

relationship of the object with direct sunlight and evaluates the 

amount of light hitting the object in each randomly created 

condition. I enabled the user to define a threshold for the amount 

of light that would hit the object. If the resultant amount of that 

specific case is above the threshold, the program takes this case 

as a valuable condition. If not, i t  regards it and creates a new 
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configuration. This continues until the number of variations 

entered by the user is reached. After the determination of the 

valuable, the program takes the following actions in a fully 

automated way: 

1. Prepares the Radiosity solution for the valuable 

situation 

Renders the image and saves the image file 

While saving the file it also stores the 

corresponding value to that specific case as a 

reference. 

Fiaure 6.2.2. 

The user 
interface of the 
plugin and 
some outputs 
of the algorithm 

This small plug-in I coded for 3D Max was the first digital 

tool that was created to work on a specific design problem. This 

program was the first step I took in establishing ways to define a 



Narration of Light 

desired design condition in computational means. The program 

was successful in some aspects, which can be classified as: 

Creating an automated process: The program is 

creating random configurations depending on the 

number of variations entered by user. A wall with 

twenty random rectangular openings, by using the 

regular user interface in 30 Studio Max would take 

from one minute to couple of minutes depending on 

the experience of the user, whereas the plug-in is 

able to create at least three walls under one second. 

The evaluation is also included in this time. 

Evaluation: Program can check the resultant design 

according to a threshold. It can eliminate the 

discarded ones and save the valuable ones. 

The plug-in also was lacking some important 

considerations, which I tried to implement in the later studies. 

The basic missing points were: 

- Evaluation: Plug-in was evaluating the light condition 

only for the determined valuable object, while there 

was no control for the other sections of the space.. 

- Point of view in space: The evaluation and the 

rendering cameras are totally different. The saved 

valuable image is lacking in giving information about 

the condition of the light-valuable object relationship. 

The outcomes of this study, especially with the missing 

points that were to be implemented had oriented my 

research towards this thesis. 



7. Proposed Model for Image Creation 

7.1 Objectives 

This thesis aims to introduce a model which would enable 

the architects to extract the images from their imaginations of 

designs, regarding their intentions related to the tonal 

distribution of light in the space. The model motivates the 

architects to start working with realistic images at the very 

beginning of the design process to be able to visually perceive the 

image in their mind's eye, to run an imagedriven design process. 

The model is supported with a digital tool, which aims to 

detect the tonal intention of the architect via reading the images 

selected by them as well as to render images by using 

established compositional techniques in photography. The image 

introduced to the program is read via several algorithms and the 

tonal qualities it represents are characterized with numerical 

values. These values are later used as a reference in the creation 

of the new images. While being flexible, the featured tool uses 

the rule of thirds in the determination of the composition of the 

image. Under the following titles, I will explain the way the plug-in 

works with detailed information about the algorithms it runs. 
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7.2. The Tool: Narration of Light 

While embedding complex algorithms, the plug-in aims to 

present a user friendly user interface for easy access. The plug-in 

needs two basic inputs to run: 

1. The designer selects images, photographs or 

renders of interior spaces of his or her like in the 

means of the character of the light qualities in space. 

The user has to be aware of his or her selection, and 

the image selected should represent the tones that 

are admired by the user, or desired for the expected 

renders. Any image selected for any type of like would 

not inform the program about the light qualities in 

the space, which is one of the focal points of the 

study. 

2. The designer creates a sketchy digital model of the 

space and imports it to 30 Max Environment. 

The process: 

1. Reading the source image in the means of tonal 

distribution. This defines various thresholds for the 

character of the light in the rendered images. 

2. Rendering: The plug-in renders the user defined 

sequence of images to check the compositional 

quality and the light quality proximity of the captured 

frames. This is the initial rendering in which smaller 
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images are rapidly created. All the values are sorted 

in arrays. 

3. Once the sequence is over, the values are checked 

and the valuable images are rendered in high 

resolution and are saved. 

7.2.2. User Interface 

The tool aims to be a demonstrative one due to two 

reasons: First, current user interface of the plug-in aims an 

interactive use rather than an automated one for introduction of 

the model of Narration of Light with embedded algorithms. 

Second, the tool aims to be open to development, rather than 

being a finished product. 

The features of the plug-in are grouped under three 

dialog box groups, two of which are totally implemented. The last 

group presents the features related to automating the process, 

which will be implemented with the continuing research. The 

three titles are: 

1. Tonal Gradation: This group contains the 

buttons for introducing the source image to the plug-in. 

The interface displays the image as a thumbnail and its 

corresponding value calculated by algorithms. The group 

'extras' includes the choices to represent the way of the 

algorithms work in a graphical manner. The rendered 

image is also displayed as a thumbnail and the tonal its 

tonal gradation value is compared to the source image. 
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2. Composition Element Recognition: The very 

dark and very bright areas that are influencing the image 

canvas are recognized and differentiated by the help of 

the commands in this dialog box. After processing the 

rendered image, the elements of composition are 

displayed with the mask of rule of thirds as thumbnails. A 

corresponding percentage value is displayed for the 

success of image. The evaluation can be redone by 

changing the thresholds for dark and bright pixels. 

Figure 7.2.2.1. 

The user 
interface of the 
demonstrative 
plug-in 

1, L m l m m  

lterde Fran 

3. Iterate Frames: In this partially developed 

section, the 'Settings' group is used for inputting the borders 

of the digital model prepared by the user and the number of 

frames desired to be rendered. Composition Elements group, 

which will be developed shortly, will offer optional selections 

for compositional elements. This will help the user to pre- 

determine the elements to be regarded as valuable objects 

and arranged in the composition beforehand. 'Finalize 
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Images' groups will be used for inputting the directory for the 

images to be saved. 

7.3 Image Evaluation 

The need for a rendering environment with a level of 

recognition drove the path of this study into a heavy load of 

image processing. As well as using the established 

methodologies and tools, I also went into some experimentation 

for reading the light qualities embedded in an image. In the 

following paragraphs, starting with the very basic paths I followed 

in making the program read the images, I will also explain the 

complex algorithms I came up with for proposition of a way of 

evaluating the images. 

7.3.1. Step 1 : Reading the images via Pixels 

3D Studio Max, like the basic primitives it features, 

recognizes bitmaps as objects. A bitmap, which is a type of digital 

image type, is a data structure which is composed of array of 

pixels. Each pixel carries different values to determine their 

different features, one of which determines its color. The color of 

a pixel is determined by formulation of its Red, Green and Blue 

values, which is called RGB. 

3D Studio Max can use the bitmaps that are existent in 

the memory as well as storing them temporarily. It can do the 

basic applications of saving and opening the bitmaps, too. The 

getP~xels command in MaxScript can access to the addressed 

pixel and get all the information available about that specific pixel, 

like RGB value or pixel aspect ratio. By creating loops, all the 

bitmap can be read as an array, and all the pixels of an image 
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can be accessed separately. This makes the program to extract 

all the information related to a pixel and store it in the memory if 

needed. 

Fiaure 7.3.1 . I .  

The diffuse color 
dialog box in 3d  
Studio Max 
The values Red: 
255, Green:140 
and Blue:O results 
in the orange 
color 

In the effort of trying to read the tonal distribution in an 

image, the basic concern was to read how bright or dark a pixel 

was. The brightness of a pixel is determined by its grey level 

value, which is derived via approximation of its RGB values. The 

grey level of a pixel corresponds to a value between 0 and 255, 

like the RGB values. In this scale, 0 indicates black, and 255, 

white. The integers in the scale between 0 and 255 are called as 

mid-tones and they refer to different tones of grey. 

As the first step in building the plug-in, I coded the 

algorithm to access to all the pixels of an image, and calculate 

their grey level value via using the RGB values embedded in them. 

To illustrate the way program worked, I took one of Vermeer's 

paintings, 'A Woman Ho1ding.A Balance', and I added a script to 

the program to convert all the pixel values into boxes and locate 

them in the three dimensional environment taking the pixel 

locations in the original image. The height and the color of the 

boxes were determined by the grey level value of the 

corresponding pixel. This little program was the proof of reading 

the images via pixels, and reading the brightness of each pixel 



together with its location. Later, I used this information to build 

the Grey Levels Histogram and other algorithms to determine 

the light distribution in the images, 
Fiaure 7.3.1.2. 

Vermeer's 'A 
Woman 
Holding A 
Balance' 
represented as 
boxes in 3D 
Studio Max 

r environment 

7.3.2. Step 2: Grey Levels Histogram 

The grey level histogram of an image, which is the 

graphical display of the frequency distribution of brightness of the 

pixels in an image, can be build by derivation of the individual grey 

level values of all the pixels of that specific image. Adobe 

Photoshop features the Levels dialog box, which directly outputs 

this graph. In the grey level histogram, the horizontal axis 

indicates the grey level values in the scale from 0 to 255, while 
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the vertical axis indicates the comparative number of pixels 

attributed to that specific level of grey. 

Since the grey level histogram gives the information 

about the numbers of darker or brighter grey values, if the graph 

bars are getting higher on the right side of the histogram, it 

means that it is comparatively a brighter image in the global 

sense. On the contrary, the bars getting denser on the left hand 

side of the histogram indicate a darker image. As an illustration, 

Vermeer paintings gives a result closer to latter since the 

images depict diffusely lit spaces which don't feature very bright 

traces of light [Figure 7.3.2.2.) The comparison of grey level 

histograms of different images would give an idea about the 

meaning of the diagram. 

Fiaure 7.3.2.2. 

Some of 
Vermeer's 
paintings and 
their grey levels 
histograms 

The grey level histogram is useful in determination of the 

global brightness value of an image, however while transforming 

the information taken from each pixel to the histogram, some 

information is lost like the distribution of the individual pixels. 

Since the histogram is just giving the number of pixels, 

rearrangement of the same pixels, which would make no sense 
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visually would give the same histogram as an output. But the 

different ways of reading the histogram gives different types of 

information. 

To make a better use of the information about the grey 

levels of the pixels, I intended to enhance the plug-in and I coded 

an addition to represent the grey level histogram of the images 

3D Studio Max was reading. I made the plug-in plot the graph 

bars as planes and rendered the scene [Figure 7.3.2.3.1 The 

graphs were 100% the same when compared to the output of 

the levels histogram of Adobe Photoshop. The algorithm worked 

perfectly and it enabled me to propose a possible way to make 

3D Studio Max aware about what it is rendering to some extend, 

at least in the means of global brightness of the image. By on-the- 

fly checking of the grey levels, program was unable to evaluate 

what kind of an image it was rendering in the means of tonal 

distributions. 



7.3.3. Application of Rule of Thirds by using Levels 

Histogram: 

In the algorithm, the information embedded in the two 

ends of the levels histogram helps to determine the 

compositional elements in the scene. Reading the right hand side 

of the grey levels histogram enables the plug-in to detect the 

direct light entering the space, and the location of the trace it  

cerates. The left hand side on the other side reveals the dark 

sections on the image canvas, which are recognized as 

compositional elements. The results of the initial tests I made 

with the image of White U represent how the traces of light and 

the objects are recognized and categorized (Figure 7.3.3.1 .) 

7 Fiaure 7.3.3.1. 

The outputs 
taken by 
reading the 
different ends 
of the grey level 
histogram 

While the getPixels1 command in 3D Studio Max reads 

the existent array of pixels, the 'setpixels' command updates, 

changes and re-writes the features of the pixels. By use of this 

command, to clearly detect the compositional areas in the image 

canvas, to be evaluated with other algorithms, I discarded the 

mid-tones of the image. To represent the way program perceives 

the elements I converted the discarded pixels of the image into 

red by bumping the Red value to 255 and setting the Green and 

Blue values to 0. I used the setpixels command to convert the 

mid-tone area into red and I saved the files by using the Bitmap 

properties of 3D Studio Max. The resulting images clearly 



represented the areas to be defined and on the next step I tried 

to determine a way to evaluate the resulting valuable areas 

according to rule of thirds. 

After the valuable areas, in other words the groups of 

valuable pixels within the frame were already determined; I 

intended to check their correspondence to the rule of thirds. To 

do so, I created the specific bands that divided the canvas into 

three equally spaced surfaces both vertically and horizontally. To 

indicate these bands, I converted the corresponding pixels to 

white or black. The proportion of the valuable pixels overlapping 

with the bands to the total number of valuable pixels gave how 

much the image was fitting in the frame determined by thirds 

rule. 

The intend behind making the program to determine the 

thirds rule separately for the dark and bright ends depending on 

the levels histogram is to give the user the availability of choosing 

to use either or both at the same time for determination of the 

rule of thirds value. So the user is able to pick the light trace as a 

compositional element or not, and same applies for the dark 

objects or shadows in the scene. 

The masks for 
checking the 
value with rule 
of thirds 
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7.3.4. Detecting the Global Light Distribution 

As spoken previously, the tones of light in a space, when 

represented with an image are encoded in the mid-tones of grey. 

Concentrating on the two ends of the grey level histogram is 

beneficiary for outputting the composition elements for 

evaluation with rule of thirds. However, when the intention is the 

determination of the character of the mid-tone distribution, the 

histogram can not supply any information other than the quantity 

of the pixels corresponding to the mid-tones of grey. 

In the experimentation of reading the tonal distribution, I 

tried to read the image as we see it; by trying to establish a way 

to understand how dramatically the mid tones of grey change 

and what kinds of gradient they create. Experimenting with some 

source images regarding such kind of a character of the tones 

helped in the development of the study. Visually, these images 

represent specific characters which made them to be easily 

classified dull, dramatic, and so on but it was a challenge to 

define these terms computationally. 

Several studies I made focusing on the mid range of the 

grey levels histogram didn't give any valuable result. The reason 

behind that was the information loss that was happening during 

the process of creation of the grey levels. I was in the need of 

reading the image itself, the changes of the grey tones with 

reference to each other. In other words, I was aiming to find out 

and evaluate the change in the grey levels through the image 

frame, instead of the individual grey level value of the pixels. What 

I was looking for was the deviation of the values rather than the 

value itself. 
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I coded two different algorithms to understand the global 

tonal distribution in an image by checking the local deviations in 

the grey levels. The first algorithm was totally my experimental 

development, while in the second one I used some discrete 

approximations which are used in edge detection in image 

processing. I will explain these two different approaches and 

discuss about the results under the following titles. 

7.3.4.1. Trigonometric Approximation 

In this approach I coded an algorithm to read the images 

in horizontal and vertical lines. While moving from left t o  right or 

top the bottom on the canvas, I took the grey level values of the 

pixels with getpixels command and compared the change 

between these values. I created an extra algorithm to plot a 

graph to represent the numerical values. In the graph the 

horizontal axis indicates the corresponding axis of the image 

plane, which is giving the number of corresponding pixels on the 

horizontal direction, whereas the vertical axis gives the grey level 

value of the corresponding pixel on the horizontal axis. 

Fiaure 7.3.4.1. 

Two pixel lines 
read on the im 
and the plot 
created in 3D 
Studio Max to 
show the grey 
level deviation 

The results of first attempts in using the new algorithm 

ended up in representing extreme deviations and noises, which 

made it difficult to make the program to evaluate the image in 

the means of tones. In the second step, I embedded a 

parameter, which can be adjusted depending on the character of 



the image, to read the pixels periodically to take local results 

about the deviation in tones. In the second step, I created a 

second parameter to determine the number of pixel lines to be 

read. Again, depending on the tonal character of the image 

different number of lines gave more precise results. One another 

concern about these plots was the extreme changes of the 

graph where the line was suddenly passing over a dark area next 

to a very light area. In fact this was the information which I was 

using for determination of the compositional elements. I excluded 

such kind of changes from the graph to get the global tonality of 

the grey tones rather than the sudden contrasts created in the 

space. 

Fiaure 7.3.4.1.2. 

Plots created in 
3D Studio Max 
from the White U 
image. In the 
image on the 
right, noise 
reduced for 
precision in 
evaluation 

An uncut full 
gradient and its 
trigonometric 
approximation 
graph created by 
the plug-in 

In the evaluation phase I intended to use the graphs 

plotted by use of trigonometric equations. Here, I took a perfect 
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gradient as a reference. The uncut full gradient gave a curve 

with an approximate slope of 1. In other words, the angle 

between the horizontal and vertical axes of the graph was 45 

degrees (Figure 7.3.4.1.3.) 

By taking the sin value of the angle plotted by the graph, I 

was able to define a value range for the deviation of grey levels. I 

applied the trigonometric equation to all parts of the graphs 

plotted by the plug-in to achieve a global evaluation depending on 

the local conditions. 

Figure 7.3.4.1.4. 

Some reference 
images and the 
resultant plots for 
trigonometric 

UrCRIK40EOl tapQrrycban... approximations. 
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Trigonometric approach enabled me to make the plug-in 

output a global approximate value for the tonal change; however 

more algorithms were needed to create a better evaluation 

system for the plug-in to determine the tonal character of he 

images. 

7.3.4.2. Evaluation of Local Characteristics: Nevatia - 
Babu Compass 

Nevatia-Babu Compass is a numerical table which is 

used for edge detection in image processing. The table is used in 

calculating the deviation of grey levels of pixels in a five by five 

pixel area. The cells of the table contain integers varying between 

-1 00 and 100, and for the calculation of deviation over a specific 

pixel, the table is placed on the five by five pixel area, centering 

that pixel. The sum of the product of these specific numbers with 

the corresponding grey levels of the underlying pixels gives the 

derivative for the central pixel. If there is a sudden change in the 

grey levels of the pixels, this area is marked as an edge 

depending on the derivative value. For edge detection, depending 

Fiaure 7.3.4.2.1. 

Compass 
gradients for 
different 
orientations of 
Nevatia-Ba bu 
compass 
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on the global grey level value deviations of the image, a specific 

threshold is used for marking the edges. 

Nevatia-Babu compass features six different tables with 

different tabulated numbers to find the grey deviations in 

different directions on the image canvas. These six tables are 

used in finding the deviation values for per thirty degrees rotation 

starting at zero degrees, which is the horizontal for the image 

plane. 

The technique is used in many areas, one of which is 

detection of shorelines from the satellite pictures. In this use, 

technically, the compass finds the areas where the 

homogeneous deviation of the pixels corresponding to the sea 

suddenly meets the pixels of the land. 

Fiaure 7.3.4.2.2. 

High deviations 
detected in the 
White U image, 
horizontal only. 

In the intent of reading the light distribution in the 

images, I used the Nevati-Babu Compass for two purposes, one 

of which is the regular use of edge detection, whereas the 

second one is an experimental implementation of mine, with 

which I aimed to store the local grey level changes of the images 
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in an array to reach a conclusion about the global light 

distribution with later evaluation. 

Since the purpose of the program is finding the global 

mood of the image by recognition of the grey level distribution, 

the edge detection algorithm is used to exclude the extreme 

deviations which happen around the areas of highest contrast on 

the image canvas. The six tables I used in the algorithm finds the 

efireme deviations in all directions on the image canvas. To see 

the resub  while developing the program, I marked the pixels 

resulting in high deviation with different colors depending on the 

direction of the Nevatia-Babu Compass. In the next step I used 

these marked pixels for the evaluation of the image in the means 

of noise. With an additional equation, 1 made the program to 

reduce the value of an image in case of a high-noise condition. 

h-C-1 1 Figure 7.3.4.2.2. 

/ High deviations 
/ detected in the 

White U image, all 
orientations. Low 
deviations and 
noise locations 
area also marked 



The method I used for the purpose of excluding the high 

contrast passes from the evaluation of the grey distribution was 

a modified version of the established methodology of the Nevatia- 

Babu Compass. However, the second use was a more individual 

method where I used the calculations with the compass to 

determine some local conditions of the image. 

Fiaure 7.3.4.2.3. 

Results taken 

The outputs help 
. . to define the grey 

deviations in the 
images and 
classify them . . 



The second algorithm aims to detect the darkest and 

brightest dull areas in the image. In other words, the program 

tries to recognize the areas, on which the grey level deviation is 

minimal. The reason here to look for dark and bright areas is to 

avoid misevaluating some images which has small deviations on 

the very dark and very bright ends, but still are interesting. For 

instance, one single window in the middle of a large wall, with a 

bright daylight outside would end up giving a photograph which 

includes a large amount of dark pixels with very small deviation, 

however i t  can still be considered as a good image for the user, 

or i t  can be the intention. 

7.4. Results 

The theoretical side of this thesis developed 

simultaneously with the practical one. It was one of my 

greatest considerations to  generate and test the 

algorithms that would support the ideas and theories. The 

plug-in, still being open to further development and 

implementation, matured enough to  run a demonstrative 

process for selection of the images depending on the tonal 

intentions of the designer. 

At the beginning of the thesis, I briefly talked about 

different types of the research I made, which motivated me 

to drive the thesis to  the direction i t  was developed. One of 

those was the individual study which I called as 'A Room', 

which was a manual process of image generation and 

evaluation via seeing. After the development of the digital 

tool I worked on, I preferred to test i t  with the images of an 

environment I was familiar with. 



I started the process by defining camera paths for 

creation of a sequence. This time, since the program was 

going to evaluate the images, I was not supposed to repeat 

all the actions in front of the computer that I had been 

doing in the previous study. Finally, I left the computer to 

render the sequence of two thousand images to be 

evaluated later on. 

The reference images I have been using while 

testing the algorithms in the development phase became a 

very valuable source for the final part of the study, since I 

already had a strong visual experience on them and since I 

tested the outcomes of the algorithms by using them over 

and over again. My aim was to give these reference images 

one by one as the source of the tonal intention of the 

designer and see the variation of the outcomes from the 

same model regarding the different reference images. The 

rule of thirds was also ready to run with the mask of parallel 

bands for the evaluation of the compositional setting in the 

renders of 'A Room'. 

The plug-in worked smoothly and after couple of 

hours, the images were classified and sorted according to 

the reference image and the compositional evaluations. In 

the following pages, fist I will present sample images that 

were arbitrarily chosen for the demonstration of the results 

taken from the algorithm. Later you will see the images 

plug-in selected depending on the different references. 



Beginning portion 
of the final 
sequence 
rendered in the 
digital model of 'A 
Room' 
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7.4.1. The Process of Image Evaluation 

The application of trigonometric approximations revealed 

the global tonal character of the images from the sequence. The 

images and plots generated by 3D Studio Max [Figure 7.4.2.1 

demonstrates a basic check on the images, whereas the final 

controls were made by reading all pixel lines of the images for a 

more precise result. The changes in the slope of the line 

diagrams show the deviations between the consecutive 

reference pixels on the image canvas. 

Fiaure 7.4.2. 

*\ 
_.-" ".,-- i s  Some images 

T from the final 
render sequence 

, , and the basic 

"-- 
resultant plots for _ - .  - .  trigonometric 
approximations. 
Each diagram 
refers to the 
image on its right. 
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The Nevatia-Babu Compass algorithm was applied to the 

images simultaneously with the trigonometric approximation 

algorithms. The outcomes were used in determination of the 

proximty of the rendered image to the reference image in the 

means of the global grey deviations as well as the resemblance 

in the dull areas where the deviation is below a threshold. 

Fiaure 7.4.3. 

1 
The outputs from 
the Nevatia-babu 
compass 

some images 
from the final im render sequence 
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The rule of thirds algorithm was applied to all images of 

the sequence separately. The images were evaluated and ranked 

with percentage of success. Application of the algorithm for both 

bright and dark pixels enabled three different evaluations 

dependant on either the dark objects or the traces of light, or 

both in the compositional meanings. 

algorithm 
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While the program was generating the numerical values 

for the image evaluation, I also printed the outputs for 

documentation for later referencing. The numerical output, when 

sorted in an excel sheet clearly showed the order in which the 

images were selected by the program. 

Fiaure 7.4.5. 
4445% kr-- 

The evaluation 
43 3% ,,I g a  values for the first 

88 images of the 
sequence. The 
numbers were 
sorted and the 
valuable images 
were selected by 
the algortthm. 
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7.4.2. Selected Images 

The images selected according to grey level deviation 

algorithms presented heterogeneous results. In extreme 

conditions the program was more successful in determining the 

proximity whereas in a wide spectrum of image types it was 

harder to differentiate the tonal characteristics in the images 

selected by the program. 

Fiaure 7.4.2.1 . 

Two reference 
images of 
extreme tonal 
difference and 
four images 
selected by the 
program. Note the 
proximity in the 
grey deviations in 
the surfaces. 
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Fiqure 7.4.2.2. 

Reference images 
and the images 
selected by the 
plug-in according 
to those. The tonal 
gradation 
represents 
similarities; 
however a 
definitive visual 
differentiation 
cannot be made. 
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< . ,  - " 6  - 1  Fiqure 7.4.2.3. 

Some images 
selected by the 
rule of thirds 
algorithm 
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Fiaure 7.4.2.4. 

Some images 
selected by the 
rule of thirds 
algorithm 
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The images elected by the rule of thirds algorithm 

represented more balanced compositions in the means 

distributions of dark and bright pixel areas. On the other hand, 

the very low ranked images were the ones with extreme 

unbalance conditions [Figure 7.4.2.5.1 In these images, either a 

large portion of the canvas was covered with the objects in the 

scene or the compositional elements were too close to the 

edges of the image canvas to create a high quality composition. 

Including some unintended biases, the algorithms for 

calculating the grey deviations and the value of the composition 

according to the rule of thirds mostly gave expected results. 
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8. Epilogue 

8.1 Outcomes and Contributions 

The proposed model of Narration of Light, intends to 

demonstrate possible methods and supporting computational 

tools for an image driven process in a rendering environment 

with certain level of quality recognition. With its consideration on 

image evaluation, this study also intends to make a touch to the 

problem of definition of visual qualities within the computational 

environment. Drawing its own territory with individual definitions 

of architecture, light and space, this research presents itself as 

an experimental study rather than a concluded theory. 

After dealing with multi-faceted problems and theories in 

a wide range from spatial imagination to design computation, this 

thesis produces a programming project and also intends to test 

it for validation. Being open to further development, the 

implemented tools succeed in running an automated process of 

evaluating the rendered images. However the evaluation 

methods and techniques stay open to manipulation, 

implementation and further discussion. 

In case of being used for visual exploration of digital 

models in early stages of design processes, the developed tool 



carries the potential of offering an extremely accelerated image 

production and election. The users of the tool ideally would be 

endowed with the computationally selected images. These 

images may guide the architects to different directions in the 

design process depending on the visual qualities they are looking 

for in the spaces they are creating. The architects may change 

and update their designs and digital models depending on the 

outcomes and re-run the process of image creation with use of 

the developed plug-in until they reach to more concrete designs. 

The tool can also be used in concluded designs, to select 

the images that correspond to the qualities the authors seeking 

for. 

8.2 Further Implementations 

The very first implementation for the plug-in would be full- 

automation of the process. All algorithms, with little 

manipulations are ready to run altogether to offer an on-the-fly 

evaluation of the rendered images. Another quick implementation 

can be the insertion of different cameras automatically 

depending on the user preferences. 

Some more complex implementations can be done in the 

algorithms for evaluation and for addition of an iterative process. 

For the latter, rather than running on a certain path while 

rendering, the cameras can iterate their own position depending 

on the compositional qualrty of the image they produce at a 

specific position. The feedback taken from the rendered image 

can help defining the next direction the camera would move to 

capture a better framing. The feedback for compositional setting 

can also be directly taken from the digital model which was not 



the consideration of this study since it was aiming a fully image 

dependant and image driven process. 

8.3 Last Words 

Personally, I see Narration of Light as an experimental 

study, in which the effort was put to create an intellectual bridge 

between imagination and computation. After dealing with many 

technical applications and vast amount of programming, I still 

accept the design inquiry and the insight we have about what we 

see as the source of motivation in this research. 
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Image Sources: 

All images are by the author unless otherwise noted. 

Figure 3.2.1, and Figure 3.2.3. 
Myers, Tracy, Lebbeus Woods and Karsten Harries. 2004. 
Lebbeus Woods - Experimental Architecture. Pittsburgh: 
Carnegie Museum of Art. 

Figure 3.2.4. 
Arkitera, Tijrkiye'nin Mimalik Yayini Webpage. 
http://www.arkitera.com/news.php?action=displayNewsltem&l 
D=6744 

Figure 3.3.1 . 
Peter Gric fine art Webpage 
http://www.gric.at/gaIlery/bild077.htm 

Figure 5.1 . 
[Photoshopped from] Das Geheimnis des Schattens : Licht und 
Schatten in der Architektur. 2002. New York, NY: Available 
through D.A.P. 

Figure 5.3.1. and Figure 5.3.1. 
Special permission: Assoc. Prof, Takehiko Nagakura, 
Massachusetts Institute of Technology 

Figure 5.4.1 
Mark Harden's Artchive Webpage 
http://www.artchive.com/artchive/m/mondrian/mondrian~co 
mposition-a.jpg 

Figure 5.4.2.1 and Figure 7.3.2.2. 
lbiblio Webpage 
http://www.ibiblio.org/wm/paint/auth/vermeer/i/geographe 
r.jpg 

Figure 6.2.1 
Pauly, Daniele. 1997. Le Corbusier: The Chapel at Ronchamp. 
Switzerland: Birkhauser. 
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