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The Embryological House: fables and evidence of a 
house for the 21st century

Developed by Greg Lynn between 1998 and 2001, the Embryologi-
cal House stands as one of the most significant projects in ge-
netic architecture. It alludes to the laws of evolution and to the be-
havior of the project’s generative cells, which, by combining with 
each other, are capable of evolving to produce an infinite number 
of dwellings adapted to specific conditions. However, despite the 
extensive bibliography on the subject, certain theoretical gaps 
regarding the design process still persist. It is precisely in this re-
spect that the primary objective of this work is to investigate the 
extent to which the relationship between the computer and bio-
logical theories of morphogenesis might have influenced the de-
sign methodology that led Lynn to conceive the Embryological 
House. To this end, new documentary sources will be analyzed, 
describing and examining the author’s approach in an effort to 
contribute fresh insights to the design program. 

Figure 01. 

Prototype of the Embryological House presented at the Ameri-
can Pavilion during the 2002 Venice Biennale. The structure de-
monstrates the exploration of digitally generated forms throu-
gh morphogenesis algorithms, highlighting the convergence 
among biology, computational design, and digital fabrication. 
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Introduction

A disciple of Peter Eisenman and an enthusiastic user of comput-
ing technologies, the American architect Greg Lynn integrates 
philosophical and biological concepts into his designs, moving 
beyond Euclidean space to draw inspiration from organic forms 
and digital metaphors. With his projects, he has generated an en-
tirely new series of typologies and innovative proposals, capable 
of linking disciplines as diverse as film, animation, topological ge-
ometry, the Möbius strip, the Klein bottle, or even kitchen appli-
ances (Klein, 2013).

One of his most iconic projects is the Embryological House, a pro-
posal developed between 1998 and 2001. This design marked a 
point of intersection among architecture, biology, and digital sys-
tems of animated forms. The term Embryological House—bor-
rowed by Lynn from the field of biology—refers to the laws of evo-
lution and to the behavior of the project’s “generative cells.” By 
combining among themselves, these cells are capable of produc-
ing an infinite number of configurations.

According to researchers such as the American sociologist Ben-
jamín H. Bratton (2002), Greg Lynn’s Embryological House is ar-
guably the most prominent “genetic architecture” project from 
the public’s perspective, a proposal that reimagines the home 
based on biological forms as the foundational principle of itera-
tive animation. For Lynn, it is an architecture developed under a 
language of organic and digital metaphors, an evolutionary pro-
cess (adaptation and mutation) capable of creating individual 
dwellings that adjust to specific conditions. This protocol evokes 
Deleuze’s concept of the fold: while the fold can be understood 
as the smallest unit of matter, it also helps describe the develop-
ment of organisms in terms of foldings (Klein, 2013).

In the Embryological House project, Lynn sets out three main ob-
jectives. First, he seeks to redefine the modern concept of a house 
as a “kit of parts,” in which elements can be added or removed to 
transform it into a bioinspired organism—a single, organic, “living” 
cell. This was meant to be a genetic/generic prototype from which 
an infinite range of interactions could be generated. For Lynn, the 
Embryological House represented the future of housing, whose 
serial production was connected, on one hand, with tradition, and 
on the other, with an unprecedented contemporary scenario—
one in which advanced materials, environmental concerns, and 
digital manufacturing gave a new dimension to this axiom (Dol-
lens & Planella, 2002).

Second, Lynn aimed to expand the interaction between the con-
cepts of “generic” and “variation” by means of a rigorous design 
system that would make it possible to create different models 
with countless variations. In other words, his process sought to 
meet consumers’ needs by delivering a specific, unique version of 



42

La casa embriológica: fábulas y evidencias de una vivienda para el siglo XXI

the product, yet without losing a distinct brand identity—namely, 
a variation within the same graphic and spatial procedure that al-
lows for both recognition and novelty (Lynn, 2000).

Finally, in third place, Lynn proposed advancing the capabilities of 
existing automated manufacturing technologies for the produc-
tion of nonstandard architectural forms (Velázquez, 2008). That is, 
a new type of architecture leveraging innovations in digital sys-
tems and robotic prefabrication to enable mass digital customiza-
tion of building components: a flexible design and manufacturing 
process in which “each house in the series has a unique shape and 
size, and is adapted to a fixed number of components and manu-
facturing operations” (Lynn, 2000, p. 26).

In essence, the Embryological House can be viewed as a hybrid of 
computer simulation and genetic mutation—an investigation of 
domestic space. It is a parametrized system, guided by the con-
cept of the morphosphere (understood as form-space), which en-
sures that any change in one component influences all other ele-
ments in the system. This holistic vision, grounded in a symbiotic 
relationship between the terrain and its structure (Lynn, 2000), 
enables the project to adapt to the contingencies of lifestyle, site, 
climate, materials, and construction methods. This design evo-
lution, made feasible by the computer’s ability to generate fluid, 
warped forms, allows the creation of three-dimensional curves 
defined by mathematical formulas rather than straight lines de-
termined by fixed, two-dimensional coordinates.

The Embryological House was conceived for a market such as that 
of the United States, where over 40% of homes are prefabricated. 
In Lynn’s proposal, a family could choose from a range of house 
designs, selecting the number of bedrooms and bathrooms, the 
kitchen layout, as well as the number of floors and the interior fin-
ishes (Dollens & Planella, 2002). Nevertheless, despite the exten-
sive literature addressing the Embryological House, certain theo-
retical gaps persist regarding the modes, processes, and variables 
Lynn considered during its design. This situation is complex, given 
that many of the files connected to the project have been lost 
or have become obsolete in the face of technological advances, 
making them difficult to adapt to the characteristics of new me-
dia. Fortunately, thanks to efforts by the Canadian Centre for Ar-
chitecture and Greg Lynn’s studio to recover the project’s original 
archives, numerous documents and texts have been preserved 
that shed new light on the Embryological House’s design process.

Building on these concepts, the present essay aims to explore the 
extent to which the relationships between computing and bio-
logical theories of morphogenesis influenced Greg Lynn’s deci-
sions, particularly in the design of the Embryological House. The 
goal is to dispel myths and preconceptions that have emerged 
around this project. To achieve this, the study examines his cre-
ative process using new documentary sources, with the aim of 
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describing Lynn’s approach and offering new insights into the de-
sign program. From a historical perspective, we will focus on the 
systems of signifiers employed by the architect, seeking to iden-
tify the strategies he developed to circumvent any traditional pre-
scriptions in architecture.

The Influence of William and Gregory Bateson and 
Alan Turing

From an interdisciplinary perspective, Greg Lynn drew on the 
works of three specialists who did not belong to the design field: 
William Bateson (1861–1926), his son Gregory Bateson (1904–1980), 
and the renowned English mathematician Alan Turing (1912–1954).

The first, William Bateson, was an English biologist and one of 
the rediscoverers of Mendel’s laws; he coined the term genetics 
to describe the science that studies inheritance and variation in 
living organisms. In 1894, Bateson published a book titled Materi-
als for the Study of Variation: Treated with Special Regard to Dis-
continuity in the Origin of Species, in which he introduced ideas 
pertaining to discontinuity in the origin of species. This proposal 
challenged existing theories about symmetry in living organisms. 
Bateson argued that, in the case of monstrosities and biological 
mutations, these presented higher-than-normal degrees of sym-
metry. Rather than considering symmetry a principle of order, he 
described it as a consequence of missing information (technically 
referred to as “deformation alternations leading to a reduced ei-
detic type”). In other words, when information is added to a sys-
tem, symmetry is broken; in the absence of data, the system tends 
to revert to a symmetrical state (Dery, 2008).

The second line of work comes from Gregory Bateson (William 
Bateson’s son), an anthropologist, linguist, and cybernetics spe-
cialist. In a further development of his father’s ideas, Gregory ar-
gued that symmetry cannot be considered an underlying orga-
nizational principle; rather, it represents a default condition from 
which information has been omitted or suppressed (Lynn et al., 
1995). In 1972, Gregory published Steps to an Ecology of Mind, in 
which he stressed the need to reassess the realm of ideas from a 
perspective rooted in cybernetics and information theory. From 
this viewpoint, he highlighted the importance of the computer 
as a powerful tool capable of sustaining and articulating virtually 
unlimited structural, social, and genetic relationships.

Lastly, the third source of influence involves Alan Turing’s prin-
ciples of biological morphogenesis, formulated in 1952. In his ar-
ticle The Chemical Basis of Morphogenesis, Turing developed a 
model that mathematically defined the development of forms 
in nature from a biological-chemical standpoint. It is a process of 
morphogenetic evolution produced by a mathematical interpre-
tation in which forms, structures, and chemical compositions are 
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not understood as autonomous entities but rather exhibit emerg-
ing properties—that is, they display a dynamic, feedback-driven 
interaction with the context’s external forces. This algorithmic 
procedure drives the evolution of form through nonlinear reac-
tion-diffusion equations, constituting a flexible, adaptable system 
embedded in an infinite chain of mutations.

Applying these premises and adopting a functionalist–neo-
Darwinian approach, Lynn developed the Embryological House 
through an organic language and digital metaphors (Migayrou, 
2003). He envisioned architectural gestation as a form of biologi-
cal evolution starting from an initial morphology, a simple config-
uration referred to as an egg or embryo: a basic digital genotype, 
compositionally spherical (regular and symmetrical due to its lack 
of data), with 12 points or control parameters distributed across 
its surface. By introducing information into the system through 
these points, the “seed” grows—breaking its original symmetry—
into a progressively more complex, mature configuration. The 
interplay of these points, bounded by maximum and minimum 
values, provided the embryo with infinite possibilities for muta-
tion (Dery, 2008).

In essence, these are dynamic, unguided bifurcation processes 
that depend both on the chosen mathematical model and on the 
contextual factors introduced into the computer’s digital matrix 
(orientation, sunlight incidence, winds, among other aspects). 
Once these parameters have been incorporated, the system ex-
ecutes encoded instructions that cause the base “cell” to grow 
until it reaches a stopping criterion—that is, until the algorithm 
identifies the design solutions that best approximate the perfor-
mance objectives previously established by the designer (Bernal 
et al., 2015). In this way, the initial “egg” changes its configuration 
through geometric mutations, generating a series of variations 
defined by a basic code. Essentially, this involves a bio-digital evo-
lutionary process under pre-established rules, giving rise to a fi-
nite—yet potentially expansive—series of new forms, disturbing 
the original symmetry during the development processes: ani-
mated, sinuous, or continuous forms, vector-based shapes that 
move in two directions, “not always anticipated and, above all, not 
necessarily stable” (Arenas, 2010, p. 40).

Within this framework, Lynn employs the computer as more than 
a representation device, conceiving it as a genuine design tool 
structured in successive stages. He makes use of computational 
capabilities to automate design procedures, efficiently manage 
large volumes of information, introduce and program changes 
quickly and flexibly, and generate results through model simula-
tions (Caetano et al., 2020). In short, this is a new approach to con-
ceiving and evolving contemporary housing. According to Lynn 
himself, the project becomes a partially empty function, an ab-
stract space produced from within, “…whose variables (contextual, 
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programmatic, economic, aesthetic, climatic, etc.) determine, in 
each case, the elements of a series that is in principle unlimited” 
(Arenas, 2010, p. 40).

This perspective goes beyond traditional manual design meth-
ods for tackling complex problems that are difficult to solve using 
conventional techniques (Zee and Vrie, 2008). Moreover, it ben-
efits from the versatility of digital systems by generating various 
design permutations and incorporating what have been termed 
“happy accidents”: unexpected outcomes that bring new creative 
opportunities to the process (Chaszar and Joyce, 2016). 

Accordingly, this type of design can yield seemingly creative solu-
tions, since each algorithmic iteration—through different param-
eter combinations—produces new and multiple configurations 
(Bernal et al., 2015). As Caetano, Santos, and Leitão (2020) point 
out, the crux of this procedure lies in what they call “traceability,” 
a process in which there is no direct correlation between the al-
gorithms used (the descriptions of formal operations) and the fi-
nal model obtained. This feature allows even simple algorithmic 
sequences to generate unexpectedly complex results. For archi-
tect Alfonso Muñoz Cosme (2008), the significance of this pro-
cess is that the designer does not know the final solutions until 
the system itself evolves. Because there is no preconceived im-
age, the design gains greater freedom and openness. Professor 

Figure 02. 

Geometric variations 
produced using spline 
curves in the design 
process of the Embr-
yological House (1998–
1999).

These primitive plan 
configurations illustra-
te the principle of pro-
gressive transforma-
tion based on digital 
morphogenesis algori-
thms.
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John Frazer (1995) describes it as “generative design,” a particular 
method that emulates nature’s own evolutionary processes in the 
computer’s virtual space. It involves digitally reproducing the bio-
logical morphogenesis of DNA to produce unique, malleable, and 
transformable forms by means of algorithms that enable a non-
hierarchical, non-linear design, enriched by multiple factors—
whether exogenous or endogenous—and with sufficient capacity 
for self-organization: “an algorithmic manipulation of an internal 
structure composed of parametrically defined elements” (Krauel, 
2010, p. 120).

In this context, external forces are regarded as variables within a 
holistic scheme that responds to environmental influences. Thus, 
the “…passive space of static coordinates [is replaced by] an active 
space of interactions” (Kolarevic, 2003, pp. 17–45). The digital pro-
cess of successive mutations fosters an “autogenetic” modeling 
approach in which the designer evaluates effects across differ-
ent scenarios, arriving at unforeseen outcomes. This represents a 
digi-genetic transmission of information, a spatial metamorpho-
sis that blurs disciplinary boundaries to achieve “ecologically ef-
ficient design solutions” (Roudavski, 2009, pp. 345–374). In doing 
so, a new scale of interaction with the world emerges—one that 
reinterprets the so-called “human scale” by linking, at a molecular 
level, forms created by nature with those generated by human 
agency (Frazer, 2002).

Figure 03. 

Editing and manipu-
lation of spline curves 
in Microstation during 
the digital develop-
ment of the Embr-
yological House. This 
procedure enabled the 
modeling of complex 
geometries through 
controllable parame-
ters, facilitating the 
generation of fluid and 
adaptive forms.
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Computational Design: The Computer as a Partner in the 
Design Process

As a designer, Greg Lynn is interested in the potential of digital 
design and fabrication to generate an architecture that reflects 
the cultural and technological conditions of our time. Throughout 
his career, Lynn has developed theoretical projects, participated 
in competitions, collaborated with other designers and artists, 
and produced a body of built work that transcends conventional 
formal boundaries. His projects are frequently described as exam-
ples of “BLOB” architecture or “Bloblitecture,” a biomorphic ex-
pression that began to spread from 1995 onward. Originally, “Blob” 
derives from “Blobmeisters,” a term coined by the American au-
thor and architect Wes Jones to define a group of designers ex-
perimenting with various digital design platforms, using curved, 
non-Euclidean geometries as a foundation. Essentially, these 
were topological modeling tools which, according to Lynn (2000), 
made it possible to generate “animated forms” by controlling and 
representing fluid geometric models through the introduction of 
specific initial parameters.

Using cutting-edge digital technology, Lynn has produced a new 
language of architectural composition, characterized by dynamic, 
malleable, and mutable structures that can undergo continual 
transformation until they reach their final physical form. In this 
sense, for Lynn, the architect’s role and working methods have 
changed. Yet this does not mean that the architect’s role has di-
minished; on the contrary, these functions have expanded toward 
what Frazer (1995) terms the “extended architect”: a process by 
which architects can design and oversee many generations of de-
signs, expressed in terms of genetic codes, while their materializa-
tion unfolds outside the computerized environment.

Figure 04. 

Evolutionary process 
of the basic cell in the 
Embryological House. 
The sequence shows 
the gradual transfor-
mation of the initial 
form by means of digi-
tal morphogenesis al-
gorithms, where each 
iteration modifies the 
spatial structure in res-
ponse to specific de-
sign parameters.
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Over the course of the Embryological House project, Lynn used 
a diverse set of computer tools that enabled him to visualize the 
model in both two and three dimensions, as well as animate it 
and then materialize it physically. It is an architecture mathemati-
cally defined by NURBS (Non-Uniform Rational B-Spline) curves 
and surfaces, represented computationally via binary codes. Lynn 
approached this in four stages of work. The first took place on the 
Microstation platform, where he modeled primitive three-dimen-
sional forms using vector-based geometry. Next, he used Maya to 
develop flexible, undulating topological surfaces, making use of 
MEL (Maya Embedded Language), Maya’s native programming 
language, which allowed him to automate repetitive tasks asso-
ciated with the growth and evolution of the form. With Maya, he 
was also able to produce three-dimensional images document-
ing each transformation. Finally, based on the generated renders, 
he created both a digital animation of the prototype and the final 
graphic design for its representation, using Adobe Illustrator.

In general terms, this process reflects a shift from an architecture 
founded on fractional modules to a digital architecture based on 
infinitesimal subdivision and decimal values. This entails a change 
in the aesthetics of proportion: an abstract module of parts is re-
placed by a binary numeric module that can be computed and 
manipulated digitally. The system calls to mind Antoni Gaudí’s 
modeling processes—where he employed control points, weights, 
and nodes to shape his forms—but through algorithms, the de-
signer is now able to generate much more complex structures. 
Essentially, this is what the Dutch architect Lars Spuybroek (2005) 
calls a “wet grid,” a modeling methodology enabled by a flexible 
mesh whose “movements become part of the structure, forming 
a topological network that interacts with the environment and 
constantly readjusts itself.” It is an entirely digital procedure in 
which one can detect echoes of the graphic analyses developed 
by D’arcy Thompson and his topological molds. This is a new kind 
of architecture where the plan no longer drives the project; sec-
tions play a merely analytical role; grids lose their raison d’être; the 
notion of unlimited diversity becomes akin to modulation; and 
individuality emerges as an alternative to serial production (Ko-
larevic, 2003, pp. 17–45). 

Lynn also employed physical models during the project’s develop-
ment. To this end, he translated the digital prototypes into a ma-
chine-readable format (ORD) for physical realization, using two-
axis laser printers. This mechanized fabrication, with millimetric 
precision and relying on robotics, raises the possibility that, in the 
future, assembly could also be automated, resulting in structures 
capable of self-construction.
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Building a Project

From the perspective of modern architecture, each project was 
conceived as a set of independent parts or a construction kit. This 
was due primarily to a linear, industrialized manufacturing pro-
cess whose success relied on repetitive mass production: struc-
tures produced on a large scale, where the only possible modifi-
cations involved adding or removing components (Lynn, 2000). 
Similarly, this technology made it difficult to produce individual-
ized pieces because of the high costs involved. Whenever non-
standard variations were required, they had to be manufactured 
using specialized techniques and then assembled on site.

From this standpoint, the Embryological House replaces the idea 
of serial prefabrication with a customized prefabrication, in which 
each dwelling assumes a unique shape and size while still con-
forming to a fixed number of components and manufacturing 
operations. It is a hybrid product, inspired by a computational 
simulation of morphogenetic processes, aimed at emulating the 
dynamics of the automotive industry. Its structure operates ho-
listically, so that any modification to the panels or individual ele-
ments alters the entire assembly. 

The Embryological House is a new concept of a biologically in-
spired, custom-made home, manufactured industrially as a com-
plex structure associated with fabrication methods typical of the 
aeronautics and automotive industries. It is realized through a 
combination of a fixed number of elements and assembly phas-
es: 2,048 panels—each one unique in shape and size—produced 
with CNC technology, 9 steel frames, 72 aluminum ribs, and a lat-
ticed system that together create different versions of the house. 
This process allows for infinite mutations and adaptations with-
out adding or removing components; nevertheless, both the ge-
ometry and the spaces can be altered as long as the established 
limits of those components are respected. For Lynn, the design 
developed for the Embryological House is defined “by the simul-
taneous presence of motion and forces at the moment of formal 
conception” (Kolarevic, 2003, pp. 17–45), a Darwinian approach in 
which interlinked components generate an unlimited range of 
configurations. It is an “evolutionary house” capable of adapting 
to various site and climate conditions, with minimal requirements 
of a 30.5-meter diameter area and a slope of less than 30%.

Figure 05. 

Digital design process 
of the Embryological 
House. a and b) Ini-
tial geometric mode-
ling in Microstation; c) 
Development of the 
t h r e e - d i m e n s i o n a l 
model in Maya; d) MEL 
script code employed 
to automate transfor-
mations; f) Frame from 
the MOV animation 
used to visualize the 
project’s evolution in 
real time.
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In design terms, the Embryological House proposes a habitable 
space ranging from 167 to 300 m², distributed across two levels: an 
upper floor between 56 and 111 m², and a lower floor between 111 
and 190 m², connected by ramps or stairs. Depending on its orien-
tation, the structure may appear semi-buried or suspended above 
the terrain. Where it integrates with the ground, it incorporates 
an undulating, landscaped mound—designed by the American 
architect and theorist Jeff Kipnis—that blends with the surround-
ing landscape. A sinuous path around the house leads to the main 
and secondary entrances. The interior evokes the atmosphere of 
a machine or vehicle, with curved walls forming hollow spaces or 
“bubbles.” These three-dimensional cavities slope, protrude, or re-
cede to create furniture, storage areas, closets, tables, chairs, or 
bathtubs, allowing for the integration of appliances, equipment, 
and other features (Dery, 2008). The upper level’s gentle slopes 
configure built-in furnishings and surfaces for everyday use or 
storage, while the lower level remains level. The floors combine 
various materials—carpeting, wood, synthetic leather, stainless 
steel, rubber, ceramic, or plastic—and incorporate technical in-
stallations and conduits.

Color and texture play a prominent role in Lynn’s works (2008). 
The multiple components are designed in vibrant hues that, when 
combined, accentuate the gently curved surfaces of the envelope 
and underscore the manufacturing capability of CNC tools. Dur-
ing the prototype phase, Lynn developed six different home types, 
called Houses, each identified by a letter—A, B, C, D, E, and F—and 
associated with particular domestic, spatial, functional, aesthetic, 
or lifestyle constraints. It is an “innovative product” whose varia-
tions adapt to diverse contexts—climatic, constructive, material, 
volumetric, functional, or aesthetic—without losing the coher-
ence derived from a generic logic of form, alignment, and ar-
rangement (Lynn, 2000, pp. 26–35). In this sense, for Lynn, “…there 
is no ideal or original Embryological House, only a schema of its 
limits and variations” (Dollens & Planella, 2002, p. 91). Each one is 
perfected in its mutations, with spaces designed holistically, from 
the interior space to the residence’s equipment. This formal per-
fection does not stem from the primitive, the nonspecific, the ba-
nal, or the generic, but rather from the combination of unique 
and intricate variations that maintain a continuous similarity with 
their related versions. Thus, specific alterations in the house de-
signs are mediated by the persistence of a “generic envelope” of 

Figure 06. 

Diagrams of the Embr-
yological House design 
process. Left: represen-
tation of a form defined 
in various descriptive 
systems—from geo-
metric models (Point-
Cloud, Wireframe, 
Voxel, Surfaces, BREP, 
CSG) to mathematical 
approaches rooted in 
parametric program-
ming. Right: schematic 
depiction of the digital 
workflow structured 
according to Greg Ly-
nn’s methodology.
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form, alignment, adjacency, and potential dimensions within a set 
of fixed components. This view marks the shift from a “modern-
ist” technique of a mechanical nature to a more organic and evo-
lutionary “embryonic” model of design and construction (Lynn, 
2000, pp. 26–35).

Each home features a flexible, curvilinear surface formed by dis-
tributing control points on its exterior, which define the specific 
profile of the various panels. These modules are designed with 
established limits and tolerances in keeping with robotized, com-
puter-assisted manufacturing processes. In construction terms, 
the Embryological House consists of a thin double-skin envelope: 
the first layer, made of aluminum and glass, determines the shape 
and encloses the space; the second, superimposed over the first, 
modulates incoming light and integrates with the window sys-
tem. For its development, Lynn fed local solar-energy data into 
the computer, allowing a simulation to calculate throughout the 
year the sun’s illumination and the shadows cast on the projected 
structure (Dery, 2008). The outcome of these findings led Lynn to 
introduce distortions and undulations in the house’s double skin, 
reflecting the natural forces acting on the site, so that the archi-
tectural form becomes not only the manifestation of its internal 
logic but also a response to the dynamic influences of its context.

Fabrication employed various methods: “ball hammering” to 
work the aluminum, high-pressure water-jet cutting, stereolitho-
graphic resin prototyping using computer-controlled lasers, and 
CNC milling of wood-composite boards (Lynn, 2000, pp. 26–35). 
Through this process, each element evolves into an unrepeatable 
morphology: no two panels are identical, and any internal altera-
tion of the shape is transmitted to the exterior, affecting the site 
relationship. Thus, “a dent or concavity in the envelope generates 
a rise or plateau in the floor… a deformation in the object has a 
corresponding effect on the field around it,” providing openings, 
views, and circulation for a potential site (Lynn, 2000, pp. 26–35). To 
avoid perforating the windows, Lynn designed a system of narrow 
slits in the shading skin, whose varied density among the bands 
can resemble either a traditional opening or a glazed wall. This ap-
proach redefines the notion of a window as “a visual passage from 
one side to the other.” A topological surface determined by a net-
work of curves indicates where the windows would be placed. To 
achieve this, Lynn establishes three possible routes: boolean cuts, 
using multiple shapes or surfaces; spline offsets through curved 
isotherms; and surface folding along two directions, U and V. Sim-
ilarly, a series of thin, fin-like sunshades are integrated, aligned 
with the sun’s orientation and the site’s geographic coordinates: 
from the north, one can see the interior spaces through them, 
while from the south, the overlapping bands generate opacity. 
Inside, the presence of slits and pergolas for shading produces a 
light effect reminiscent of a lush forest canopy, as light enters in 
a fragmented yet fluid manner, creating a “watery” atmosphere. 
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Meanwhile, the entrance door acts like a sphincter, similar to an 
iris, opening and closing via a system of counterweights that off-
sets the inertia of its own mass (Dery, 2008).

Questioning the Application of Evolution in Design

The Embryological House project can be considered a pivotal mo-
ment in the recent history of design, as it marks the convergence 
of three spheres: architecture, biologically oriented discourse, and 
digital systems. This intersection, which transcends the boundar-
ies of each individual field, has had a significant impact on three 
main areas. First, it has reshaped contemporary modes of produc-
tion and architectural aesthetics, characterized by undulating sur-
faces and voluptuous forms rendered in vibrant colors. Second, it 
has facilitated the creation of models of infinite variation—or what 
Mario Carpo (2005) calls a “nonstandard series”: a form of mass 
production in which each object presents slight differences from 
the previous one. Lastly, it has reconfigured the notion of adapta-
tion, that is, the production of dwellings responsive to new life-
styles, contextual and climatic conditions, construction methods 
and materials, as well as contemporary functional and aesthetic 
demands (Burns, 2007).

For the French architect Antoine Picon (2003), this phenomenon 
reflects the position of a growing number of contemporary de-
signers who draw on metaphors from mathematics, physics, and 
biology to conceive their projects. It appears that we are witness-
ing a shift away from an older mechanistic paradigm toward one 
more strongly shaped by biology and the digital realm. Nonethe-
less, not everyone agrees with Greg Lynn’s optimistic outlook. Ac-
cording to the English journalist Hugh Aldersey-Williams, projects 
similar to the Embryological House use science more metaphori-
cally than as a rigorous foundation, conveying a sense of progress 
and optimism traditionally linked to art, design, and architecture 
(Graafland, 2012). Indeed, the researcher Karen Burns identifies 
three major “mismatches” in Lynn’s discourse:

Figure 07. 

Physical and digital 
models of the Embr-
yological House. Left: a 
computerized visuali-
zation of the structure 
with variations in ligh-
ting and materiality. Ri-
ght: a model generated 
via laser cutting and 
parametric assembly, 
emphasizing the rela-
tionship between fluid 
geometry and digital 
fabrication systems.
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Lynn draws on evolutionary theory to develop his project. How-
ever, in biology, this hypothesis aims to explain specific transfor-
mations in living organisms, understood as complex variations 
transmitted from one generation to the next through multiple 
mechanisms, including genetic mutation and sexual reproduc-
tion. In the Embryological House, Lynn interprets evolution in 
terms of a temporal process of architectural improvement, thus 
situating the history of architecture within a positivist notion of 
time—a process of design optimization by means of mutations 
(Burns, 2007).

In biology, evolution is implicitly associated with sexual repro-
duction, regarded as the main source of mutations in organisms 
through the genetic inheritance of their progenitors. In the Em-
bryological House, however, Lynn omits this criterion, which, ac-
cording to the American sociologist Benjamin Bratton, reduces 
the potential scope of genetic variation. According to Burns 
(2007), this could stem from the influence of Hugo de Vries and 
William Bateson, who posited that significant biological variation 
arises from abrupt leaps without necessarily invoking inheritance 
as a determining factor. Other authors suggest that, at that time, 
the necessary computing technology for digitally modeling such 
processes did not exist.

In biology, variations that arise during evolution develop over 
time, involving a range of factors that favor the survival of certain 
traits over others. The success of these mutations can be assessed 
and understood only in retrospect—never in the midst of the pro-
cess or during the mutated organism’s lifetime. In architecture, 
this would mean that evaluating a work would require a historical 
timeframe to confirm its adaptability to its context and the needs 
of its inhabitants. In the Embryological House, however, Lynn as-
sesses the models’ development using a selection mechanism 
over a short period, as the only way to measure the transmission 
and survival of the transformations (regardless of their origins). 
There is no distinction between evolutionary time and the time 
dedicated to model design or production. Hence, we are con-
fronted with a transformation lacking genuine evolutionary vali-
dation, merely one mutation among many (Burns, 2007).

According to Bratton, the Embryological House essentially still 
addresses certain problems intrinsic to traditional architecture, 
causing inconsistencies in its propositions—a complex interfer-

Figure 08. 

Stages of site altera-
tion at the Villa Cor-
naro. The sequence 
shows the digital te-
rrain analysis and the 
parametric manipula-
tion of geometry using 
advanced modeling 
software for the pro-
ject’s integration into 
its context. The inte-
raction between envi-
ronment and structure 
reveals the influence of 
environmental factors 
on architectural mor-
phogenesis.
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ence arising between biological and digital systems, intended to 
produce a home that resembles an animal both in structure and 
behavior. In his view, it remains unclear whether the project con-
stitutes a genuine “genetic architecture” or if it still amounts to 
“an architecture about genetics” (Bratton, 2002).

The scholar Lidia Klein (2013) notes that, even though the Embryo-
logical House could be physically realized using digital prefabrica-
tion technologies (CAD/CAM), it exists solely in the realm of com-
puterized visualization. Moreover, its presentations differ from 
conventional images set in a defined environment; rather, they 
are representations produced during the project’s development. 
Such representations allow us to understand the design process, 
but not its final form. From a more cautious viewpoint, John Fraz-
er (1995) suggests that these procedures should be termed design 
hypotheses, distinguishing them from what might be defined as 
a scientific hypothesis.

In any case, the fact remains that by employing digital systems in 
the project’s elaboration, Lynn has influenced contemporary ways 
of thinking about and designing architectural spaces—an altera-
tion of the epistemological concept of beauty. This is a renewed 
aesthetic, now digital, that emerges through a new organic lan-
guage. For some, like the American critic Herbert Muschamp, it 
corresponds to the ugly, the grotesque, or the monstrous, whereas 
for others, such as the Turkish Cypriot designer Hussein Chalayan, 
it is expressive and creative, a reflection of efficient design. In that 
regard, the Embryological House rises as an icon of the genetic 
metaphor applied to architecture: it alludes to bodily and human 
morphologies as the basis of its constructive systems. So far, it 
represents an allegorical interpretation of genetic processes—a 
set of variables that make up this “nonstandard series,” namely 
“an algorithmically defined fixed genus and a species that trans-
forms endlessly” (Carpo, 2005, p. 106).

Bioinspiration, Parametricism, and Digital Morphogene-
sis

Over the past few decades, Greg Lynn’s Embryological House has 
evolved from a mere formal experiment into a key reference in 
computational architecture. Its proposal is grounded in the con-
vergence of biological principles, algorithmic-parametric meth-
odologies, and emerging digital technologies, transcending the 

Figure 09. 

Transformation se-
quence of the Em-
bryological House’s 
base cell. The image 
illustrates phases of 
morphological altera-
tion through generati-
ve design algorithms, 
wherein the structure 
evolves by interacting 
with programmed

parameters. This pro-
cess reflects the appli-
cation of digital mor-
phogenesis principles 
in spatial configura-
tion.
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mere imitation of natural forms to enter the evolutionary gen-
eration of architectural morphology (Chayaamor-Heil, 2023). This 
orientation aligns with trends in bioinspiration and biomimetics, 
which go beyond simply replicating organic patterns by delving 
into biological foundations to develop interdisciplinary design so-
lutions.

The use of generative algorithms, reinforced by artificial intel-
ligence, has broadened the scope for experimentation by simu-
lating biological processes and facilitating the creation of highly 
complex architectural typologies (Gajjar, 2023). Although these 
tools offer a wide range of formal variations, human intervention 
remains essential to ensure spatial coherence and conceptual rig-
or. In this scenario, the Embryological House has sparked debate 
on the interaction between human and computational creativity, 
proposing methodologies able to integrate real-time climatic, en-
ergy, or usage data to foster an organically adaptable design.

At the same time, Lynn’s work has contributed to rethinking the 
notion of space-time in architecture—an aspect that Harris (2000) 
links to the growing importance of digital technology in shaping 
interactive environments. The Embryological House introduces 
the idea of architecture as a continuous process of transforma-
tion, challenging traditional notions of static structure. Within this 
framework, the concept of the “animated form” operates as a de-
vice that highlights the constant change in architectural morphol-
ogy—an approach that now takes on new dimensions through 
design assisted by neural networks and deep learning algorithms.

In parallel, the advancement of digital fabrication and applied ro-
botics has reinforced the visionary character of the Embryologi-
cal House, demonstrating the feasibility of serial production of 
customized components. Technologies such as 3D printing and 
computer-controlled cutting enable the realization of variable ge-
ometries without excessive increases in construction costs. This 

Figure 010. 

Physical models of the 
Embryological House 
produced via 3D prin-
ting and CNC machi-
ning. The image highli-
ghts

the exploration of for-
mal variations based 
on parameterized ma-
trices, emphasizing the 
influence of digital pro-
cesses on architectural 
fabrication.
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design process gains fluidity by incorporating traceability and 
adaptability as core values. Lynn’s project, originally conceived as 
a comprehensive system with a finite number of operations, an-
ticipated the idea of an “evolutionary architecture” that adapts to 
multiple conditions without dismantling or replacing its main ele-
ments.

The relevance of these ideas is evident in their influence on key 
figures in digital architecture. Zaha Hadid and Patrik Schumach-
er, for instance, popularized geometric fluidity and “Parametri-
cism” as an architectural language, supported by computational 
methodologies that revisit the pursuit of infinite variations. Mean-
while, more recent approaches in bionic architecture and digital 
morphogenesis (Lotfabadi, Alibaba, & Arfaei, 2016) emphasize in-
corporating nature-inspired models to optimize material usage 
and reduce environmental impact. In this genealogy, the Embry-
ological House stands out for applying computational principles 
that produce configurations capable of interacting with variable 
forces and environments, surpassing mere formal speculation to 
become an evolutionary system.

In the realm of visual culture and animation, numerous studies 
highlight their convergence with architecture as a way to ener-
gize spaces (Ng, Schnabel, & Kvan, 2006). In the Embryological 
House, this approach materializes in the possibility of “animating” 
architectural form through continuous sequences of transforma-
tion, akin to frames in motion. This reading is particularly relevant 
where architecture is viewed as a narrative instrument, able to in-
teract with users and context by means of spatial changes evoca-
tive of cinematic scenarios (Köymen, 2023).

On the other hand, research into bioinspired strategies applied 
to structural and energy efficiency (Dixit & Stefańska, 2023) has 
further advanced the use of parametric algorithms and real-time 
energy simulations, paving the way for buildings that regulate 
themselves based on changing environmental conditions. In this 
regard, Lynn’s work serves as a precedent for “living” architecture, 
in which morphological variations function as manifestations of 
natural processes of growth and change (Uçkan, Çebi, & Özsoy, 
2023).

Hence, the development of the Embryological House fits into a 
broad historical context that includes precedents such as Japa-
nese Metabolism and more recent currents of adaptive architec-
ture (Chayaamor-Heil, 2023). In contrast to the modular rigidity of 
Metabolism, Lynn’s proposal adopts a dynamic morphogenesis, 
supported by digital simulations and computational principles 
that liken architecture to an evolving organism. This parallel to life 
processes is consolidated in the idea that every variation repre-
sents a transient state, more akin to software logic than to tradi-
tional construction methods.



57

Marcelo Fraile Narváez

Finally, the establishment of algorithmic-parametric methods in 
recent years confirms the relevance of Lynn’s concepts (Quedas 
Campoy & Vázquez Ramos, 2023). The Embryological House was a 
milestone, driving the generation of nonstandard forms that can 
be multiplied without reproducing their characteristics identical-
ly. Today, the convergence of AI, robotics, and digital fabrication 
extends this vision, making possible an architecture that learns 
and adapts to shifting climatic, social, or cultural contexts. Conse-
quently, the Embryological House remains central to theoretical 
and technical debates, exemplifying both the challenges and op-
portunities of algorithmic and bioinspired architecture.

Conclusions

A close examination of the material presented by Greg Lynn in 
his Embryological House project reveals that it is not merely a 
metaphorical appropriation of biology or a superficial use of 
digital tools. On the contrary, the project embodies a significant 
shift toward an architectural conception grounded in continuous 
generative processes and systematic adaptability—an approach 
that challenges the conventional underpinnings of architectural 
design inherited from the modern paradigm. Lynn’s proposal ex-
emplifies a comprehensive vision in which biological principles, 
mathematical theories, and computational capabilities converge 
in a dynamic mechanism that enables the production of an un-
limited variety of spatial and structural configurations, each tai-
lored to specific contexts by means of parametric systems.

In this sense, the project transcends traditional arguments of for-
mal composition, where variation typically implies only surface-
level or decorative differences. The Embryological House intro-
duces a genuinely evolutionary logic into the architectural sphere, 
wherein each individual adjustment simultaneously influences 
the overall ensemble, unveiling a new project-based condition: 
structural and spatial interdependence. In this scheme, design 
decisions cease to be deterministic, becoming instead adaptive 
and emergent. Put differently, Lynn envisions an architecture no 
longer conceived from a static, preestablished pattern, but one 
that emerges progressively from coded parametric interactions 
among multiple contextual, climatic, and functional variables. 
This change in perspective entails redefining the act of design not 
as a linear, hierarchical process but rather as a cyclical and simul-
taneous activity encompassing experimentation, simulation, and 
iterative selection.

It is crucial to underscore the robust connection Lynn establish-
es between theory and practice by materializing his proposal 
through digital fabrication and robotics, allowing the production 
of unique components via industrialized procedures. This aspect 
is decisive, as it breaks with the twentieth-century modular tradi-
tion, wherein prefabrication implied exact repetition and unifor-
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mity. The Embryological House contests this notion by proposing 
customized mass production facilitated by computational tech-
nologies, enabling the creation of nonstandard, differentiated ar-
chitectural forms without compromising economic or construc-
tive feasibility. This approach illustrates how digital systems can 
integrate design, manufacturing, and assembly processes in a 
continuous workflow, broadening the architect’s scope and re-
sponsibilities into realms that previously appeared unattainable.

However, a critical reading of the project must acknowledge that 
theoretical gaps and methodological inconsistencies persist, es-
pecially regarding the direct appropriation of biological concepts 
in architectural design. Although Lynn draws rigorous analo-
gies with genetic mutation processes, researchers such as Karen 
Burns (2007) and Benjamin Bratton (2002) highlight notable con-
ceptual divergences. On the one hand, biological evolution entails 
a lengthy temporal process and a validation mechanism based on 
long-term adaptation; by contrast, Lynn employs a rapid, short-
term digital simulation model that does not fully replicate this 
transitional logic or the complex evolutionary interactions that 
occur in authentic biological systems. This observation suggests 
that while the genetic metaphor applied to the project is provoca-
tive and effective from an experimental perspective, its rigorous 
implementation remains circumscribed.

Despite these limitations, it is important to recognize that Lynn’s 
proposal constitutes a major advance in our understanding of 
contemporary architectural design. The embryological model 
hints at a new epistemology of architectural form, where solu-
tions do not arise from a singular creative act but instead emerge 
from a complex, open operational system defined by initial algo-
rithmic conditions, continually fed by both external and internal 
factors in the design process. In other words, Lynn relocates the 
very essence of design from individual creation to the definition 
of digital transformation rules that govern the emergence of mul-
tiple possible spatial solutions.

At the same time, the integration of the embryological model 
into advanced manufacturing processes foreshadows a profound 
rethinking of how we build in specific contexts, where variability 
is no longer an expensive exception but rather an inherent—and 
sustainable—feature of the construction process. This perspective 
offers contemporary architecture new tools to address today’s en-
vironmental, functional, and cultural challenges more effectively. 
Hence, beyond its immediate formal or aesthetic appeal, the real 
contribution of the Embryological House lies in having inaugu-
rated a broader reflection on the potential of generative design, 
customized digital fabrication, and the ecological relevance of in-
finite formal variations.
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In this way, Greg Lynn, through his Embryological House, not only 
significantly expands the theoretical and methodological horizon 
of contemporary design but also lays out a conceptual and tech-
nological platform on which future generations can continue to 
experiment and devise new approaches. This project embodies 
a radical transformation of the architectural design process into 
a dynamic, mutable, and evolutionary system, transcending the 
traditional opposition between technique and creativity, between 
the artificial and the biological. Thus, Lynn proposes an architec-
ture capable of ongoing mutation—adapting and responding in 
real time to its context, in a sort of permanent dialogue encom-
passing nature, technology, and society—thereby inaugurating a 
new paradigm for contemporary housing.


	The Embryological House: fables and evidence of a house for the 21st century
	The Embryological House: fables and evidence of a house for the 21st century
	Introduction 
	The Influence of William and Gregory Bateson and Alan Turing 
	Computational Design: The Computer as a Partner in the Design Process 
	Building a Project 
	Questioning the Application of Evolution in Design 
	Bioinspiration, Parametricism, and Digital Morphogenesis 
	Conclusions 


