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Abstract 

This thesis proposes an architectural project as an 

active field in which the process is indisociable from the 

actual material object: an imaginative network that adapts 

and reorganises itself in response to its own realisation. 

Both the process and the project are continuous and 

continuously developing. This thesis transforms a ruinous 

site of five abondoned grain silos into a study of 

metonymy, that is, the interchangability of different 

parts in order to represent the whole. Every system basic 

to architecture is designed into each building and the 

site entire so that the following five elements are both 

embodied and varied: 1/f noise, physical vacuums, active 

representation, scale and neural-networks. 
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Introduction 

This thesis concentrates on a site on Studemont 

Street in Houston where the "Montrose" neighborhood gives 

way to the area known as "The Heights." Emblematically, 

this transition is borne our in the site itself: a series 

of five abandoned rice silos, once brimming with 

southeastern Texas' bumper crop and now empty not even 

ruinous because, as all good monuments to American 

industry will testify, the buildings were meant to last. 

And so they do. 

The program proposes turning the largest building 

which is composed of 63 cylindrical tubes into a 

combination farmer's market, gymmasium (including swimming 

pool), casino, shopping mall, museum and promenade. The 

other buildings are transformed into a library; media 

center; theater (both cinema and stage); roadside motel 

and convenience shops along with a tourist's information 

booth. There are also plans for a drive-in cinema screen, 

a park, a bicycle path, and a parking lot where the 

speedbumps are mapped according to the topography of rice 

paddies which allows rain to drain off into a canal and 

ultimately into a nearby bayou. 

Certainly, the simple matter of the nuimber of 

buildings inspired the title. But, consider these 

complications: our body is endowed with five limbs 

(including the head); the hand with five fingers; the self 
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with five senses. When describing or synthesizing the 

profile of particles using Fourier analysis, the fifth 

harmonic is the last in the series which adds an 

appreciable amount of information to the overall shape. 

Subsequent harmonics only add detail. (Kaye, 566). 

This thesis is composed of the following five elements: 

1. 1/f noise in physical systems. 

2. Physical vacuums and their non-existence. 

3. Representing or the act of representation as the 

temporary capture of the imagination. 

4. Scale: the body as iinit of measure both still and in 

motion. 

5. Networks: the mind as field and net. 

I. 

Our world is filled with irregularly fluctuating 

phenomena: the weather, river levels, highway traffic, 

flickering candle flames, the hum of a bar crowd and the 

levels of the stock market. These fluctuations are noises. 

Fluctuations in the otherwise smooth behavior of a 

physical system are considered to be noise. Thus the 

background hiss of an audio anplifier is a noise which 

diminishes the performance of the system by adding a 

random unwanted signal to the original one. TV sets emit 
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noise when they are tuned to a dead channel. Noise such 

as these are known as white noise. 

White noise belongs to a family of noises known as 

fractal or scaling noise. Brownian noise and 1/f noise are 

two other types of scaling noise. Scaling noises exhibit 

the property of self similarity. For exait^le, if a 

scaling noise is recorded onto a cassette tape, playing it 

back at a different speed produces the same sound, the 

only difference is that the volume has to be adjusted 

(Gardner, 16). A close-up of the graph of a fractal noise 

is similar to a view of the whole signal. 

Different kinds of scaling noises are differentiated by 

what Benoit Mandelbrot describes as the autocorrelation 

function. This term designates the statistical 

relationship that the signal has at any moment in time 

with the signal that preceded it. This is to say that it 

expresses the likelihood that a value which appeared 

earlier will appear again as a function of time. Thus, it 

describes the memory capacity of the noise. 

White noise has the lowest correlation value of all the 

scaling noises. The signal at any given moment is totally 

unrelated to the signal preceding it. If the outcome of 

someone throwing dice is plotted on a graph it produces a 

white noise signal. The probability distribution is flat. 

All numbers have an equal chance of occurring with every 

throw. 
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Brownian noise and 1/f noise (also called pink 

noise) are two other exaitples of scaling noises. 

Brownian noise is named after the motion of molecules in a 

gas. It has a very high correlation value. This means that 

in a graph each number in the series of outcomes is very 

likely to be close to the value which preceded it, 

although there is always an uncertainty as to what the 

exact value will be. Imagine a drunk walking. Brownian 

noise has a very high correlation value. Its memory is 

vivid but very short. Each successive value in the series 

is so devoted to the previous one that it is unable to 

recall much beyond that. 

l/f noise has a correlation function which is 

balanced between Brownian and white noise. It easily 

recalls the values of the signal that immediately preceded 

it, and it still remembers something of earlier values in 

the sequence as well, l/f noise has the best memory of any 

noise (Gardner, 18). Its rate of forgetfulness is 

logarithmic. This means that the possibility of a previous 

value reappearing diminishes with the power of its 

distance. An event 100 steps previous will have half as 

much chance of appearing as an event 10 steps previous. 

When the general profile of this curve is examined over a 

long period of time we find that as frequencies increase, 

their aitplitude or power diminishes proportionately. 

Frequencies twice as high have half the anplitude, 

frequencies three times higher are a third as strong. This 
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is the reason for the name 1/f. The larger the 

fluctuations, the greater the distance between them or, as 

in the case of traffic flow, the greater the interval 

between cars, the more likely it is to occur. 

This property of 1/f noise is revealed by the power 

spectrum of the signal. The power spectrum is a plot of 

the power of the output according to the frequency. Power 

spectrum graphs are plotted on logarithmic scales, in this 

manner the relationship between the frequency and the 

power appears as a straight line with a slope of -1. It 

also permits a plot which covers a very large range of 

frequencies. 

1/f noise is essentially an eitpirical fact. It 

appears naturally in an incredible variety of physical, 

biological and statistical phenomena: flood levels of the 

Nile, occurrence of thunderstorms traffic on the 

freeway,radio broadcasts, music, REM sleep (dreams), brain 

functions, biological systems, candle flames, earthquake 

cycles, semiconductor devices, beta-particle 

radioactivity, and much more. (Mandelbrot and Voss, 31-

39) It seems to mirror a siibtle statistical property of. 

the world (Gardner, 18). 

Richard Voss has found that most music, including 

jazz, classical and rock and roll display power spectra 

that correspond to 1/f over much of their range. (Voss, 

317). This discovery has inspired some conposers to enploy 
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1/f algorithms as part of their musical toolbox.(Dodge and 

Jerse, 300). 

The characteristic slope of 1/f spectral distribution 

has also appeared in such diverse cases as the 

distribution of salaries (Casti, 253) , the ran)c to 

frequency relationship of words used in a given language 

(Kaye, 244), and the order by rank of the population of 

cities. That is to say, the highest salary in the country 

is twice as high as the second and three times as high as 

the third, regardless of the currently ruling political 

system. The most used word in any language appears twice 

as often as the second most used word and three times as 

often as the third and so on... This distributions is 

respected consistently throughout its progression. 

Curiously enough, even a monkey typing at random produces 

gibberish which in the very long run respects this rule. 

(Casti, 252). The largest cities in a country succeed 

themselves in rank in the same manner. This suggests some 

interesting ways to consider the clustering of human 

activity on even smaller scales, the distribution of 

activities in a shopping center for exairple might reveal a 

similar scaling property. 

Unlike deterministic chaos in which the parameters 

to a system are all known and the outcome is 

unpredictable, 1/f fluctuations are found in homogeneous 

systems where the factors influencing the system are 
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innumerable and cannot all be measured. In the words of a 

physicist I know," l/f noise is the sum of our ignorance." 

In an essay called 'Post No Bills', Walter Benjamin 

remarks that "a cacophony of voices can become as 

significant for work as the perceptible silence of the 

night" (Benjamin, 80). This comment reminds me of 

Leonardo's suggestions that when encomtering difficulties 

with a painting, the student should stare at a rough wall 

to stimulate his imagination. The mind seems to find 

answers in these accidental arrangements of sounds or 

shapes. 

It is interesting that, in information theory where 

signals are considered quantitatively, the maximum amount 

of information is carried by a signal which is neither too 

repetitive nor too varied, l/f noise satisfies precisely 

these conditions. Recent texts by J. Nicholis explore the 

possible role of l/f noise in the operation of the brain 

as an information processor. (Nicolis, 120). Diverse 

experiments published in scientific congresses in recent 

years demonstrate that l/f magnetic fields have a 

therapeutic effect on the body. (Mandelbrot and Voss, 50). 

We are all familiar with the soothing effect that the 

sound of trickling water in a fountain or along a 

lakeshore has on the psyche. 

All these things suggest that there is a wordless 

language that the mind and body recognize themselves in, 

not as distinct entities, but as part of a flow. A 
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language of fluctuations rather than of codes, which 

offers a fluid model for the interrelationships between 

systems. It is imaginable then, that in the same way that 

the cacophony of voices inspires Benjamin in the tavern, 

or the river speaks to Siddharta, an architectural project 

can speak to and about itself. 

Homogeneous entities in architecture such as 

hypostyles or colonnades reveal 1/f rhythms because they 

create the framework against which the infinitely varying 

presence of human activity is set off. Thus, the first 

step in the (never concluding) series of moves I made (at 

decreasing scales) to the site is the introduction of a 

field of lairpposts which covers the entire site and 

supports a vast modular canopy of retractable canvas 

strips. These protect both the cars and pedestrians from 

the harsh Texas sun in the day and support the living 

light system which bathes the site at night. The vast 

field of posts creates a regular rhythm of frames and 

parallaxes through which thread vehicles and hiamans. The 

canopy flutters with the breeze which it traces like a 

field of wheat in the summer. The individual lairpposts are 

fitted with photoelectric cells which respond to 

variations in ambient light with a teitporary increase in 

output. The overall effect is of a softly fluctuating 

field of light cells which behaves like a pool of water. 

At the top of every building there is a bar, 

restaurant, or ice house where shoppers, travellers, or 
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visitors can admire the incredible view of the Texas 

horizon, marked here and there with the presence of radio 

or water towers. They can also look down at the city, the 

site and into the buildings where the activity they have 

taken leave of continues. They wave at each other from the 

tops of adjacent buildings. 

The bars serve drinks and food which vary in price 

depending on the number of patrons present in the 

establishment. These are mini-economies. The price is 

announced on analog dials which, like speedometers or rev-

counters, translate the state of the system. The bird's 

eye view also permits visitors to consider the site as a 

system, itself part of the larger system of the city and 

the world. 

The bar in the media center is equipped with a radar 

system on the roof which transmits its sweeping image of 

the horizon onto the ceiling of the bar. In this way 

patrons can keep track of local weather patterns, air 

traffic and especially the waves of migratory birds which 

traverse this part of the country regularly. 

The pedestrian traffic within the main building 

creates a 1/f painting along its sides. Sinple elevator 

photocell circuits placed at regular intervals along the 

floors trip corresponding lights on the outside of the 

building when their beams are interrupted by pedestrians. 
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II. 

"Time is the accident of accidents." 

Epicurius 

"Where there is nothing everything is possible. Where 

there is architecture, nothing (else) is possible." 

Rem Koolhaas, "Imagining the nothingness", 1985. 

The concept of physical vacuum has been at the heart 

of scientific speculation since the earliest times. The 

atomists felt that matter was made of miniscule particles 

which could not be subdivided further, atoms. Between 

these lay the void or non-being. (Nahm, 156). In the 19th 

century space was thought to be filled with ether, a 

'rarefied medium' in which electromagnetic waves 

propagated. The current model for the void is known as a 

quantum vacuum. 

Emptiness in space, laboratory or interstellar, is not 

totally eitpty. Slight fluctuations in space-time remain 

present which provoke the birth and almost instantaneous 

self-destruction of the particle-antiparticle pair that is 

thus engendered. These particles are called virtual pairs. 

According to the physicist Claudio Rebbi, 

The structure of the void is a consequence of 
Heisenberg's uncertainty principle. One version of 
this uncertainty principle declares that, for every 

physical event, there exists an uncertainty 
concerning the quantity of energy released during 
the event,and this uncertainty is directly related 
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to the uncertainty about the exact moment in which 
the event occurred.Thus, for every event of 
extremely brief duration, there exists a great
uncertainty about the energy. Hence , during every 
very short interval of time, there exists a strong
probability that the quantum void possesses a non-
nul packet of energy." (Virilio, 118). 

Physicist E. Zavattini concurs. 

In these fluctuations are realised, with different 
probabilities, states superior to those that make up 
our physical world. If one were able to look at a 

unit of space small enough in a short enough amount 
of time, the energy present there would be 
equivalent to that of the sun. The question is how 
much energy are we willing to invest in the 
measurement? (personal communication, 1989.) 

This idea manifests in the project Five in the form 

of a Weather Museum and spark chamber (which captures the 

manifestation of cosmic weather) which are housed in the 

main building. Through the original tubes of the silo are 

carved walkways which permit the visitor to examine a 

variety of weather "samples". The original voids of these 

vessels are filled with immaterial beings. The gigantic 

vats contain an artificial tornado which is powered by a 

rapidly spinning paddle wheel and rendered visible by 

evaporating dry ice; an artificial rain machine which 

works by creating a stratum of condensating humid air; a 

snow making machine; a wind tunnel; a van der Graf 

generator producing lightning discharges; and, of course, 

a spark chamber which renders visible the tracks of cosmic 

ray particles raining down on the earth - - original 
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reimants of the big bang, an event which supposedly 

occurred out of nothingness. 

The spark chamber operates by charging a stack of 

metal plates to very high opposite voltages. The passage 

of subatomic particles through the stack ionizes the air 

very slightly along its track. This causes the stored 

voltage to discharge with a series of sparks along the 

trajectory. 

As Houston is a city known for it's weather, and, as 

it is arguable that the porous, yet saturated ground 

beneath Houston doesn't allow for any really permanent 

structures (there is a constant shift and settling) the 

weather is this city's most permanent physical spectacle. 

It seems fitting, then (and in keeping with other local 

museums such as NASA's Space Center Houston), to construct 

a space in which weather is reified, commercialized and 

made clear for public consuirption. 

III. 

The sounding of the visual imagination by gesture, 

in this case drawing, sketching and painting, modifies 

these images. Heisenberg's uncertainty principle states 

that it is iitpossible to measure the position and velocity 

of a particle without in one way affecting either one of 

these two parameters. One could make an analogy with the 

capture of mental images; capturing them irredeemably 
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alters them. The drawings are as much active cells in this 

process as the ideas are virtual cells. 

The hand guides the eye as much as the eye guides the 

hand. The notion of having practiced drawing in order to 

achieve dexterity is considered distasteful, time-

consuming and unrelated to pure intellectual thought. It 

is perhaps possible to imagine alternative ways of 

thinking in which the place of drawing is not instantly 

relegated to the rank of the picturesque or the 

illustrative, or needing the steadying influence of the 

straight edge and other innumerable types of paraphernalia 

rather than allowing the hand its awkward independence. 

The hand is an unavoidable element in the chain of 

thought. Rendering programs on the conputer have turned 

drawing into a form of writing. The effectiveness of this 

approach is still questionable. The architectural project 

deserves an approach which is practiced with the body. 

Drawing creates fields of thought, reiterations create 

layers. Each layer is a record of this process, a 

pictorial memory comes into play which records relations 

in a field -- like manner. Indeed, eidetic memory is an 

ability which young children are known to possess but 

which we lose, probably through lack of practice in later 

years. It is considered an enigmatic quality of the mind 

by psychologists because it thwarts attenpts to explain 

the mind as a low bit infortnation processor. In extreme 

cases it permits astonishing feats of memory. 
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In Five, the movie theater advertises the films it 

is playing by flashing instantaneous images of the 

projection in real time on the outside of the building. 

One sees the progression of the film as a series of silent 

stills. In all the bathrooms of the site the ambient music 

track is a conposite of all the touchtone phone sounds 

produced on the site at any given moment. Elevators 

leading to the top of the various towers pass in front of 

colored openings which they illuminate. The resulting 

combinations of colors read like semaphores. The openings 

all face towards each other, so that the respective status 

of any elevator is visible to all the other elevators. 

Their motion creates the language of the elevators. 

IV. 

The experience of scale on the site is dealt with 

through a variety of means, but always from the premise 

that arrival is generally by car. The buildings, like 

beacons, are visible from all the surrounding streets. 

They are like oversized greek teirples. When approaching by 

car, or driving past, the volumes of the tiibes create a 

rhythmic sensation that is particularly well perceived by 

car, almost percussive. The volumes are geological, like a 

small mountain range. 

This sensation is totally different on foot. The 

volumes become titanic and forbidding, like fortresses. To 
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alleviate this iitpression the verticality of the volumes 

is sliced horizontally by the plane of the canopy. 

Walkways connecting the buildings and elevated parking 

platforms are also situated at this level, which acts as a 

waterline beneath which exists the covered market, and 

many piazzas. The cars are brought to park around and 

above this pedestrian area without directly invading it. 

The pedestrian then filters his way into the coitplex from 

below, arriving in this way into a surprisingly open and 

three dimensional space, carved out of the tubes, which 

remain like an exoskeleton around the softer organism 

within. 

The program is divided between larger elements such 

as the weather museum, casino and gym, the medium sized 

elements such as the stores and the small stands of the 

farmers market on the outside and the flea market on the 

inside, as well as the numerous bars, food stands and 

restaurants which occupy the internal space. The 

circulation is provided by escalators, raitps and elevators 

that criss-cross the empty volume in which the stores and 

walkways are suspended. 

The simultaneous presence of both large unique 

programmatic elements such as the casino and a series of 

increasingly small and similar sized units such as the 

stores and the myriad of market stalls is an attenpt to 

apply a l/f distribution to the program. The introduction 

of small market stalls brings in a commercial unit which 
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approaches more closely the scale of the individual and 

bridges the standard commercial economy of production with 

that of recycled or home production. 

V. 

Neural nets are systems of units or neurons that, 

through interconnections to each other and the exterior 

world, are able to generate, codify, store and use 

information. They are modeled on the nervous system of 

living creatures although they can be created with 

electronic, optical or other materials. A neuron can 

receive inputs from as many neurons as are connected to it 

but has only a single output. When the signals the neuron 

receives exceed its threshold limit, the neuron fires a 

signal of its own to the next neuron down the line. The 

threshold limit of the individual neurons can be adjusted. 

In this manner artificial neural nets are made to learn. 

Neural nets are said to have three layers: an input layer 

through which information is received, a hidden layer and 

an output layer which transmits information. (Bratenberg, 

122). Neural nets belong to the family of cellular 

automata which have similar qualities to neural nets 

although their various outputs are interconnected in a 

variety of ways. (Casti, 218). 

The living light system of Five is a cellular 

automata in the sense that each unit is connected by 
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adjacency to its immediate neighbors. The response that it 

gives to stimulation affects the way the system behaves as 

a whole. The influence of external stimulation also 

affects the system in different ways. 

Any system of units responding to stimulation from 

each other and connected to the outside world can display 

complex behavior, and in a way, is processing information. 

For this reason it is possible to imagine that a system 

like the living light system or even an architectural 

project be considered as a set of interconnected units or 

cells, an information processor which, in a coitplex way, 

is able to learn and inprove its response to the 

stimulations of the outside world. It is even possible to 

consider the set of ideas which inform this project to 

constitute a kind of meta-network of interrelated cells 

which respond to stimulations from the outside by adapting 

their configuration and responding. The act of practicing 

the ideas is itself one of the elements of the net. 

CONCLUSION 

The concept, program, and site are all 

interchangeable elements in an imaginary self-organising 

network. Through mechanisms of representation, association 

and conparison (analogy, metaphor, metonymy/conparator, 

differentiator, adder) Five learns and clarifies its own 

image. It creates its own network of relationships from 
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concept to concept, either drawing or analogy, which it 

then naturally optimises. The elements in the process 

constitute a self-organising network which ultimately 

attenpts to physically inhabit the spaces created for and 

by it. The building is seen as a brain, which demonstrates 

behavior, humour, even charm. The ideas governing the 

project are seen as a mind. 
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Figure 15.9. The first five harmonics of a waveform contain information on the basic structure of the 

profile, a) Second harmonic profile, b) Third harmonic profile, c) Fourth harmonic profile, d) Fifth 
harmonic profile. 
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