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Abstract

The Generative Art and Design represent a design con-
cept as code. This generative code is like DNA in na-
ture. It uses Arti�cial Life to generate a multiplicity
of possible artworks, arti�cial events, architectures and
virtual environments. In generative approach the real
artwork is not only a product like images or 3D mod-
els. The generative artwork is an Idea-Product. This
product is the Generative Project performed as genetic
tool. It represents an arti�cial species able to generate
an endless sequence of individual events, each one dif-
ferent, unique and unrepeatable, but each one belong-
ing to the same identi�able design Idea. This approach,
that I called Argenia, realizes the New Naturality of the
arti�cial objects. The keywords of Argenia are: Nat-
urality, Complexity, Identity, Recognizability, Beauty,
Harmony, Artist's imprinting.

The Generative Projects: Architecture,

Industrial Design and Art

Figure 1.Isolabella a entirely generated isle

Basilica is the Architectural Generative tool that I have

realized for my architectural design activity. It is based

on my interpretation of the "DNA" of the Italian Re-

naissance. Basilica is able to generate an endless se-

quence of di�erent architectural 3D models, all unpre-

dictable, but nevertheless recognizable as part of the

same Idea, of the same architectural concept. Basil-

ica represents my idea of architecture, and operates like

my virtual oÆce, It generates sequences of possible 3D

architectural models in response to di�erent design re-

quests. I applied this generative tool in realizing en-

vironmental and architectural projects. In Fig.1 I have

designed, as a natural species, the DNA of a typical Ital-

ian town environment like Isolabella in Maggiore lake.

To obtain an acceptable complexity of the urban im-

age I have simulated and ran the linear and not-linear

dynamics of the evolution of this type of urban image.

Figure 2.Roma Barocca 1998. Generated architectures

I have proceeded in identifying and discovering, follow-



ing my subjective interpretation as architect, the rules

of the game, the modes of the transition between one

order to another, the role of randomness in increasing

complexity and the power of the time in shaping the

environmental image.

In Fig.2 the topic is the architectural design: a project

of species of Baroc Cathedrals in Rome. Every model

is one of the possible parallel histories of my architec-

tural concept. The di�erence between one and another

virtual model is like the di�erence between one and an-

other individual belonging to the same species. A dif-

ference shaped by the random components of the evo-

lution. But every model is characterized, in front of

all di�erences, by the morphogenetic nature that iden-

ti�es this particular arti�cial life. I mean that every

time I use this software, I run through one of the pos-

sible design histories. Each history is always di�erent

but it is also parallel to the others. Like in every fa-

ble, the structure is always the same but every time

we tell it, we run one of the possible subjective paths.

Figure 3. Lamps. a generated sequence of lamps

3D models are generated by C. Soddu

2D graphics texture are generated by H. Dehlinger

Argenia is the generative software I have designed to

generate Industrial Object. It is a generative project

able to interface with manifacturing machines to pro-

duce a series of all di�erent and unpredictable objects.

These object are recognizable because they belong to the

same design concept. In the two centuries of the Indus-

trial Era, by now at a close, objects were produced as

undistinguishable multiples. The mass-production line

renders all objects equal. And this equality has been cel-

ebrated in the overstimation of optimization processes

and in the construction of an aesthetics of repetition.

Now it is possible to rediscover the naturality of the ar-

ti�cial objects. Argenic Design might thus be seen as a

conceptual and operative innovation for the realization of

industrial products in the Third Millenium. These prod-

ucts may be unique and unrepeatable, like handmade ob-

jects have always been, but realized in factories. These

objects are made to the measure of man because they

are the mirror of the individual subjectivity. Futher-

more, these products are good for the environment, not

only because they are recyclable, but because they have

a slow obsolescence.

Figure 4. A generated woman portrait's species

based on Picasso's code

Argenic Art. One of my last projects of gener-

ative art is the Woman Portrait Generator. WPG

is able to generate an endless sequence of 3Dmod-

els of womans portraits. As Picasso has repainted

Velasquez and has referred to the African sculp-

tures, so I tried to repaint Picasso with a genera-

tive art project able to generate a sequence of wom-

ans portraits. Each one is di�erent and unpredictable,

but recognizable as Picasso and, in the same time,

as belonging to my interpretation of these artworks.

Figure 5. Other individuals of the portrait's

species based on Picasso's code interpretation

I am sure that this challenge is realisable because the

identity of an artwork is a strati�cation (or nidi�cation,

as in fractal structures) of multiple identities, and the

women of Picasso are a strong example of this evolution-

ary strati�cation. My generative project, and the gener-

ated portraits, are only a further strati�cation of sense

as everything inside art and cultural approach must be.



The main structure of Argenia

These systems are based on two original software engines

that work together.

The �rst tool represents a Generative Code, conceiving

as a Generative DNA. This software engine is the same in

all the projects and represents my architectural concept.

I upgrade this code accordingly to the evolution of my

Idea.

The second tool emulates the evolution of each project,

using Arti�cial Life procedures, and manages the in-

creasing complexity. This code is suitable to be adjusted

following the needs of the design activity and the re-

quests of each di�erent customer.

1st. A new Concept represented as

Arti�cial Genetic Code

The conceptual moment is the construction of a proper

world of interpreted references. It is the fruit of the pas-

sage from the exegesis to the ermeneutica. This is a

passage from the comprehension of our existing environ-

ment to interpretation of the same environment.

The �rst act of the generative design is the construc-

tion of a generative code performed as a set of di�erent

devices working together. Each device follows a sub-

jective interpretation of the evolutionary systems that I

found in my cultural references and that I value as able to

increase the environment's quality. They represent the

traces of subtended and evolutionary logic identi�ed as

procedure of transformation and increase of complexity

of an idea.

These devices, all together, are built as a parallel sys-

tem that operate transformations of each input in an

output event. They de�ne how a possible transforma-

tion, and the related increasing complexity, happens.

Obviously every possible result remembers the initial

event but the process of transformation is able to charac-

terize the �nal event on the base of identi�ed objectives.

These are objectives of sense, identi�ed on the concept

and abstract �eld using speci�c meta-project con�gura-

tions. The storage of these matrices with algorithms is

the historical memory of my generative projects.

The structure of this parallel device is de�ned by a

primary paradigm, or better a set of superimposed and

autonomous paradigms. These paradigms represent and

manage the use of the procedures of transformation and

their omothetic symmetry from the totality to the detail.

These procedures are the motor of each design activity.

They act directly on the characters and on the recogniz-

ability of �nal projects.

The design concept is not a shape. It is a subjective

procedure of transformation. The architect's imprinting

is shaped by how these transformations happen.

2nd. Arti�cial Life to manage the

evolution of the project

The following phase is the management of the evolution.

We use a design hypothesis, an evolutionary paradigm

that checks and veri�es the simultaneity of the possible

project evolutions.

In the professional oÆces this phase concerns the man-

agement of the teams project, the identi�cation of the

operational hypotheses to develop, the veri�cation of

congruity of the results to the hypothesized quality and

concept.

In my Generative Projects this moment means the re-

alization of a structure of Arti�cial Life able to let evolve

the project, testing and increasing its complexity, and

surveying the multiplicity of the possible results as end-

less representation of the same idea. So we can consider

the double face of generative design:

1. The existence of a code, of an identi�able and de-

signed DNA performed to represent the idea.

2. The existence of a designed arti�cial life, built as

unpredictable environment. This arti�cial environment

can be also sometimes hostile, however structured not to

be crossed easily.

This allows to the code of the idea to germinate, to

self-organizing, to grow and to increase its proper one

personality really in crossing, making experiences and

sometimes �ghting adversities.

Arti�cial DNA and Arti�cial Life are the two systems

that must be designed for activating a Generative De-

sign. They are two separate projects, sometimes con-

trasted, but they represent the two faces of a same idea

of project.

With a deep di�erence. In the �rst one random does

not exist, in the second random is one of the factors

of control and ampli�cation of the idea. In every case

random must not be used to produce random shapes

but to upset the code that represents the idea. The

Arti�cial Life stimulates the genetic code to react in a

way to increase and to render explicit the identity and

recognizability of the design concept. This evolutionary

procedure can put up unexpressed potentiality of the

idea or holes to �ll.

Therefore the code will be always the same, at least

in a single generation of events. The arti�cial life that

will serve as environment to its evolution has to be al-

ways di�erent, even if it has to be able to maintain a

prede�ned degree of diÆculty in way that the evolution

of the project is completed with a suÆcient degree of

complexity.

Which is the result? Certainly the ability of the

project, so trained by an hard arti�cial life, to answer

to the requests, also unpredictable, of the consumer. A

degree of complexity that can be similar to some natural

objects or, I like to think, to the complexity of a histor-

ical city that owes its beauty and charm, and therefore



its ability to answer to speci�c needs of each man, to the

lived long and diÆcult history, to a strati�cation of cul-

tures, phases of expansion and contraction, and from the

acquired (from lived arti�cial life) ability to grow, rather

to increase, its own uniqueness and recognizability.

New arti�cial naturality

The generative design produces events that are unique

and complex. Uniqueness and complexity are strongly

related to each other. As in Nature, each event is gen-

erated through an arti�cial life, which, as in the natural

life, produces uniqueness, identity and complexity dur-

ing an identi�able time.

In the project evolution, if this evolution is performed

as arti�cial life, the unpredictability of events increases

the opportunity to explicit choices, and then to build

identity and recognizability of the concept.

The gained complexity is a natural-like complexity.

Beauty and Harmony

The subjective laws concerning proportion and logic are

the representation of a creative concept, performed as

transformation procedures. With Generative Art we can

approach, directly, the complex paradigm of proportions

and logic. So we can directly design the Beauty, or better

our idea of beauty, before the realization of each single

possible arti�cial event. This is the heart of the genera-

tive approach.

Generative Art works for Beauty, in the sense of the

Humanistic approach of the Renaissance, because the

generative code de�nes how to bring together all the

parts, the law of proportion, the dynamic relationship

among these parts and which logic the dynamic evolution

will follow. All the events that this code can generate will

be, in a humanistic sense, beautiful, or, if we prefer, will

belong and represent our Idea of the world. Harmony

is the result of an evolutionary path, performed as Ar-

ti�cial Life. Man, Geometry, and Nature as references

for the harmony which is not thought as an individual

caprice but as conscious reasoning. (L.B.Alberti, De re

aedi�catoria).

Complexity

The complexity, as strati�cation of multiple sense, is the

main channel to gain the possibility to �t the designers

subjectivity with the user unpredictable request of mean-

ing and of beauty. But this complexity if easy gained

with generative design and arti�cial life. To manage the

complexity I referred to the concept that the complex-

ity is not generable ex novo, but only using a process

to stratify sense into a owing simulation of a tempo-

ral irreversible path. We can activate and control this

strati�cation if we design a system with a self-organizing

paradigm that can increase its identity and recognizabil-

ity during the simulated time owing of an arti�cial life.

To built this paradigm I referred to the chaotic dynamic

systems that are suitable to be controlled by algorithms,

even if they never produce the same event. I have used

a fractal but non deterministic logical frame. In other

terms, every decision cycle has inside, nidi�ed using a lot

of other cycles, other decisions, and so on. The structure

of these cycles is, as in fractal objects, always the same.

The di�erences and the unpredictability born from the

resonance with other cycles, from the time of activation

and from always di�erent ow of information. Each cycle

represents a whole structure in simulating the decision

choices. It operates the transformation of the answers

into possible shapes.

Recognizability

Recognizability is the identity of possible. It is possible

to draw the recognizability before the each individual

artwork. It is the representation of the design concept.

The Idea as generative product exists only if the Idea is

recognizable through each generated events.

The artist imprinting

The artist imprinting is the answer to the users need of

identity. The identity of the artist represented by the

species, the generative artwork), the identity of the user

explained by the choice of one of the generated artworks.

The Generative Art produces events that are unique and

complex.
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