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1-

NOVELTY IN ARCHITECTURE
Since the times of Classical Antiquity, there is an idea of the existence
of the other, perfect, visual world, the place of residence of the higher
power, God. Architecture also has an old tradition to create futuristic
architecture, which could stimulate the appearance of new artistic forms
in the real, relevant world. Generating new creative ideas requires a
certain condition (inspiration, energy, rave,..) established through
breaking the rules and distraction of the standards.
Novelty in architecture Is  associated  with becoming
somebody/something else, different as alternative to tradition and
dominant order.
Novelty in architecture may be also defined as radical alternative,
otherness, original, unexpected utopian and experimental
Novelty in architecture is established at several levels, such as:

a- Pure conceptual level through analysis of utopian ideas, which
picture a dream, future visions, creation of the new world which
reflects a particular world view and a new concept of time and
space reflecting the complexity of our time.

b- Actualization level, where the utopian idea or concept is
materialized, obtains an innovation of alternative architectural
form often through the implementation of different experiments
related to construction and computation technologies or by use
of scientific inventions. Such qualities are characteristic to
network structures (multiplicities systems) which do not have
any center, hierarchy, regulation or representation, are tending
to spread in all directions and also represent a specific features
of a collage (as set of separate accidental parts conveying a
certain character). This concept is very close to the functioning
principles of digital technologies and computers, which form the
main concept of DIGITAL ARCHITECTURE
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DIGITAL RCHITECTURE.

2-1- Introduction

The term “Digital Architecture” has been coined by William Gibson
1984

Having abandoned the discourse of style, the architecture of modern
times is characterized by its capacity to take advantage of the specific
achievements of that same modernity and the innovations offered by
present day science and technology.

The relationship between new technology and futuristic architecture,
even comprises a fundamental datum of what may be referred to as
avant-garde architectures (Favoring or introducing experimental or
unusual ideas)

The Future will be about integrating computer-aided design with
computer-aided fabrication and construction, which help in redefining
the relationship between designing and producing. Eliminating many
geometric constraints imposed by traditional drawing and production
processes—making complex curved shapes much easier to handle,
for example, and reducing dependence on standard, mass-produced
components.

The architecture of the present century has already witnessed the
marvels of DIGITAL ARCHITECTURE.

2-2- Computational Concepts for Digital Architecture:

e The new digital approaches to architectural design (digital architectures)
are based on computational concepts such as:

» Topological space (topological architectures).

» Isomorphic surfaces (isomorphic architectures)

» Motion kinematics and dynamics (animate architectures)
» Keyshape animation (metamorphic architectures)

» Parametric design (parametric architectures)

» Genetic algorithms (evolutionary architectures)
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*%* Topological space (topological architectures).

= Topology is an abstract term designating a continuity of surface and
usually employed in the field of mathematics to describe an entity of
organized spatial relationships and proximities within surface structures.
In other words, it is the study of the behavior of a structure of surfaces
subjected to deformation. The surfaces register the changes of the
shifting space-time differences in a continuous deformation, inserting
different fields of space and time into a structure that is otherwise static
(‘potential to shift’ from one level to another level, through the time,
under the power).

= Topology in architecture focuses on the relationship between the
elements of architecture and the ‘internal structure’ of it, rather than the
characteristics of the elements themselves; when the internal
relationships between the elements of architecture are capable of
change, it is called Topological.

= Architecture can be topological in its skin, space, form, structure, etc, or
all of them. An architectural project can be topological both ‘in the
process’ of its design, or ‘in the product’ of it. The changes in the
topological product of architecture can be both substantial and
‘physical’, or digital and ‘virtual’. The topological product also can be
either ‘data-interactive’ or ‘non-interactive’

= Greg Lynn offers examples of new approaches to design that move
away from the deconstructivism’s “logic of conflict and contradiction” to
develop a more flawed logic of connectivity. This new fluidity logic of
connectivity is manifested through folding a design  Strategy that
departs from Euclidean geometry of discrete volumes represented in
Cartesianspace, and employs topological “rubber-sheet geometry of
continuous curves and surfaces, mathematically described as NURBS
(Non-Uniform Rational B-Splines). What makes NURBS curves and
surfaces, particularly appealing is the ability to easily control their shape
by manipulating the control points, weights, and knots.
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H2 House for the OMV by Greg Lynn Guggenheim Bilbao
Museum by Frank O. Gehry
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Experimental samples by Institute of Topology, HKU Faculty of Architecture.
HKU Architecture. The studio used the fictitious program of an Institute of
Topology on the campuses of Poly U in Hong Kong.

X/

* Isomorphic surfaces (isomorphic architectures)
= Blobs or metaballs, or isomorphic surfaces, are amorphous objects
constructed as composite assemblages of mutually inflecting
parametric objects with internal forces of mass and attraction. They
exercise fields or regions of influence, which could be additive or
subtractive.
= The geometry is constructed by computing a surface at which the
composite field has the same intensity: isomorphic surfaces. These
open up another formal universe where forms may undergo variations
giving rise to new possibilities.
= Objects interact with each other instead of just occupying space; they
become connected through logic where the whole is always open to
variation as new blobs (fields of influence) are added or new relations
made, creating new possibilities.
» The surface boundary of the whole (the isomorphic surface) shifts or
moves as fields of influence vary in their location and intensity. In that
way, objects begin to operate in a dynamic rather than a static

geography.



http://www.arch.hku.hk/gallery/arch/institute-of-topology/
http://www.arch.hku.hk/gallery/arch/institute-of-topology/

Cardiff Opera by Greg Lynn, MW-Pavilion by B. Franken

X/

< Motion kinematics and dynamics (animate architectures)

= Animation software is utilized as medium of form-generation.

= Animate design is defined by the co-presence of motion and force at
the moment of formal conception.

= Force, as an initial condition, becomes the cause of both motion and
particular inflections of a form. While motion implies movement and
action, animation implies the evolution of a form and its shaping forces.

= The repertoire of motion-based modeling techniques are keyframe
animation, forward and inverse kinematics, dynamics (force fields) and
particle emission.

= Kinematics are used in their true mechanical meaning to study the
motion of an object or a hierarchical system of objects without
consideration given to its mass or the forces acting on it.

= As motion is applied, transformation is propagated downward the
hierarchy in forward kinematics, and upward through hierarchy in
inverse kinematics.

Page 11 of 46



Port Authority Bus Terminal in NY by Greqg Lynn

s Keyshape animation (metamorphic architectures)

= Metamorphic generation of form includes several techniques such as
key shape animation, deformations of the modeling space around the
model using a bounding box (lattice deformation), a spline curve, or one
of the coordinate system axis or planes, and path animation, which
deforms an object as it moves along a selected path.

= |n key shape animation, changes in the geometry are recorded as key
frames (key shapes) and the software then computes the in-between
states. In deformations of the modeling space, object shapes conform to
the changes in the geometry of the modeling space.
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Organ transplantation clinic and laboratory , Project 2009

+ Parametric design (parametric architectures)
= Parametric design is a process based on algorithmic thinking that
enables the expression of parameters and rules that, together, define,
encode and clarify the relationship between design intent and design
response.
= The term parametric originates from mathematics (parametric
equation) and refers to the use of certain parameters or variables that
can be edited to manipulate or alter the end result of an equation or
system. While today the term is used in reference to computational
design systems
= Parametric equations are commonly used to express the coordinates
of the points that make up a geometric object such as a curve or
surface, in which case the equations are collectively called a
parametric representation or parameterization.
= Equations can be used to describe the relationships between objects,
thus defining an associative geometry. That way, interdependencies
between objects can be established, and objects’ behavior under
transformations defined. In parametric design, it is the parameters of a
particular design that are declared, not its shape. By assigning different
values to the parameters, different objects or configurations can be
created.
= Parametric design often entails a procedural, algorithmic
description of geometry. In this “algorithmic spectaculars”,
i.e., algorithmic explorations of “tectonic production” using
mathematica software, architects can construct
mathematical models and generative procedures that are
constrained by numerous variables initially unrelated to any
pragmatic concerns. Each variable or process is a ‘slot’ into
which an external influence can be mapped, either statically
or dynamically.
= Parametric modeling systems can be divided into two main

types:
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= Propagation-based systems where one computes from known to
unknowns with a dataflow model.

= Constraint systems which solve sets of continuous and discrete
constraints.

= Form-finding is one of the strategies implemented through

propagation-based systems. The idea behind form-finding is to

optimize certain design goals against a set of design constraints.

2
<




.0
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General parametric modeling

Genetic algorithms (evolutionary architectures)

The evolutionary architecture proposes the evolutionary
model of nature as the generating process for architectural
form.

Architectural concepts are expressed as generative rules
so that their evolution and development can be accelerated
and tested by the use of computer models.

Concepts are described in a genetic language which
produces a code script of instructions for form generation.

Computer models are used to simulate the development of
prototypical forms which are then evaluated on the basis of
their performance in a simulated environment. Very large
numbers of evolutionary steps can be generated in a short
space of time and the emergent forms are often
unexpected.

The key concept behind evolutionary architecture is that of
the genetic algorithm. The key characteristic is a “a string-
like structure equivalent to the chromosomes of nature,” to
which the rules of reproduction, gene crossover, and
mutation is applied.

Optimum solutions are obtained by small incremental
changes over several generations.

“Pseudo-organisms” by J. Frazer
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