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Rezumat

Societatea contemporana suferd de o accelerare constan-
td a modului de viatd, cauzata in principal de tehnologiza-
re. Avand in vedere ca sistemul perceptual al fiintelor uma-
ne este unul holistic (intregul organism este influentat de
simturi, care altereaza la randul lor modul de gandire), ras-
punsul arhitecturii in fata starii de schimbare, remodelare
si adaptare a ethosului contemporan este emergenta unor
noi forme de arhitecturd bazate pe absorbtia cercetarilor si
a inovatiilor din alte domenii. Arhitectura adaptiva este un
domeniu multidisciplinar care urmareste generarea de spatii
personalizabile, prin modificarea organizarii interioare, in
vederea asigurarii unor noi particularitati functionale, dar
si prin ajustarea elementelor structurante si de inchidere.
Adaptarea spatiului arhitectural are la baza distinctia dintre

,arhitectura adaptivd” (adicé cea conceputd in mod special

Abstract

Contemporary society suffers from a constant acceleration
of the way of life, mainly caused by technology. Given that
the perceptual system of human beings is a holistic one (the
whole body is influenced by the senses, which in turn alters
the way of thinking), the response of architecture to the state
of change, remodeling and adaptation of the contemporary
ethos is the emergence of new forms of architecture based
on the absorption of research and innovation from other
flelds. Adaptive architecture is a multidisciplinary field that
aims to generate customizable spaces, by changing the inte-
rior organization, in order to ensure new functional features,
but also by adjusting the structural and closing elements.
The adaptation of the architectural space is based on the
distinction between “adaptive architecture” (i.e. the one
specifically designed to adapt to the environment, inhabit-
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pentru a se adapta la mediu, la locuitori si la obiectele com-
ponente) si ,arhitectura adaptabild” (propriu-zis, orice obiect
de arhitecturd). De ce avem nevoie de arhitectura adaptiva?
Relevanta studierii acestui domeniu se regdseste in finalita-
tea acestui fenomen — crearea unei noi forme de arhitecturs,
responsabila de medierea interactiunii dintre om si compu-
ter, de automatizarea unor procese necesare reconfigurarii
spatiului interior, precum si de reducerea consumului de

energie siresurse.

In cazul arhitecturii adaptive, utilizatorii sunt implicati direct
si constant in actul de proiectare si personalizare a mediului
ambiant. Dimensiunea senzoriald si tehnologica a arhitec-
turii adaptive este capabild sa inregistreze si sa proceseze
raspunsul utilizatorului la schimbéarile parametrilor de mediy,
creandu-se astfel paradigma unei arhitecturi senzitive, aflata
intr-o continua Imbunatatire prin adaugare de noi seturi de
date, prin comparatii cu rezultatele anterioare. Arhitectura
adaptiva nu oferd o solutie finalg, ci o serie de iteratii care
permit utilizatorului s& o modifice conform necesitatilor,
oferind concomitent un rdspuns mai potrivit cautarii ar-
hetipurilor spatiale, a imaginii primordiale de ,casa” decat
cladirile conventionale. Utilizand cercetarea exploratorie,
lucrarea prezinta stadiul actual de dezvoltare al domeniului,
evidentiazad schimbdrile ciclice la care este supus obiectul de
arhitectura prin prisma explorarii straturilor spatio-temporale
care i alcatuiesc existenta si evalueaza directiile de dezvolta-
re ale arhitecturii adaptive din punctul de vedere al principiilor
care i guverneaza existenta (reconfigurare, flexibilitate, in-
teractivitate). Rezultatele obtinute indica faptul ca dezvolta-
rea arhitecturii adaptive este inca incipientd, inovatiile fiind in
stransa legdtura cu inovatiile din domenii conexe. Abordarea
problemelor complexe cu care se confruntd sistemele arhi-
tecturale interactive poate fi rezolvatd prin generarea unei noi
paradigme a stiintei sistemelor — noi posibilitati de utilizare a
spatiului prin proiectarea interactiunilor (de exemplu, conlu-
crarea informaticii cu psihologia).

Cuvinte cheie/ Keywords

ants and component objects) and “adaptable architecture”
(actually, any architectural object). Why do we need adap-
tive architecture? The relevance of studying it is found in the
purpose of this phenomenon, that of creating a new form
of architecture responsible for mediating human-computer
interaction and the automation of processes necessary to
redesign the interior space as well as for reducing energy
and resource consumption.

In the case of adaptive architecture, users are directly and
constantly involved in the act of designing and customizing
the environment. The sensory and technological dimension
of adaptive architecture is able to record and process the us-
er's response to changes in environmental parameters, thus
creating the paradigm of a sensitive architecture, which con-
stantly improves through the addition of new data sets and
comparison to previous results. Adaptive architecture does
not offer a final solution, but a series of iterations that allow
the user to modify it as needed, while providing a more ap-
propriate response to the search for spatial archetypes, the
primary image of “home”, than conventional buildings. Using
exploratory research, the paper presents the current stage
of development of the field, highlights the cyclical changes
to which the architectural object is subjected in terms of ex-
ploring the spatio-temporal layers that make up its existence
and evaluates the development directions of adaptive ar-
chitecture in terms of the principles governing its existence
(reconfiguration, flexibility, interactivity). The results indicate
that the development of adaptive architecture is still in its in-
fancy, with innovations being closely linked to innovations in
related fields. The complex problems faced by interactive ar-
chitectural systems can be solved by generating a new para-
digm in systems science — new possibilities of using space
by designing interactions (for example, the combination of
computer science with psychology).

arhitecturd adaptiva, schimbare, proces, reconfigurare, flexibilitate, automatizare/
adaptive architecture, change, process, reconfiguration, flexibility, automation
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Introducere

Societatea contemporand suferd de o accelerare con-
stanta a modului de viata, cauzata in principal de tehnolo-
gizare. Avand in vedere ca sistemul perceptual al fiintelor
umane este unul holistic (intregul organism este influentat
de simturi, care altereaza la randul lor modul de géndire),
raspunsul arhitecturii in fata stdrii de schimbare, remode-
lare si adaptare a ethosului contemporan este emergenta
unor noi forme de arhitectura bazate pe absorbtia cerce-
tarilor si a inovatiilor din alte domenii. Motivatiile si factorii
determinanti pentru aparitia adaptivitatii arhitecturii sunt
numerosi si variati, baleind intre domeniile cultural, socie-
tal si organizational — baze ale comunicdrii interumane si
ale interactiunii sociale. Conceptul de adaptabilitate a fost
adoptat (aproape inconstient) din cele mai vechi timpuri in
arhitecturd, fiind menit sa rezolve probleme legate de schim-
barea si evolutia continud a societatilor umane, precum si
de transformarea nevoilor ocupantilor. Tinand cont de faptul
ca fiintele umane sunt organisme vii, receptive la schimba-
re, in principal datorita evolutiei socio-culturale, dar si biolo-
gice, urmatoarea intrebare devine legitima: daca specificul
societdtii contemporane (cultural, social, economic, politic
etc.) are un grad tot mai crescut de flexibilitate, atunci de ce
cladirile — cele mai mari si complexe obiecte construite vreo-
datad de rasa umana — nu sunt flexibile?

Adaptarea spatiului arhitectural are la baza distinctia dintre
L,arhitectura adaptivd” (adica cea conceputa in mod special
pentru a se adapta la mediu, la locuitori si la obiectele com-
ponente) si ,arhitectura adaptabild” (propriu-zis, orice obiect
de arhitectura). Arhitectura adaptiva este un domeniu multi-
disciplinar (arhitecturd, arte, psihologie, informaticg, inginerie
etc.), care urmareste generarea de spatii personalizabile, prin
modificarea organizarii interioare in vederea asigurarii unor
noi particularitati functionale, dar si prin ajustarea elemente-
lor structurante si de inchidere. Cu toate ca definitiile actuale
ale arhitecturii adaptive nu sunt general acceptate, ci, mai
degrabd, aceasta se muleaza pe discursul si firul logic al lu-
crarilor stiintifice, precum si pe fundalul cultural al autorului,
sunt identificabile diferente dintre aceasta noud manifestare
si formele comune de arhitectura. Prin urmare, aceasta este
caracterizatd de evolutia unui ansamblu de reactii generate
de interactiunile dintre mediul ambiant si utilizatori, fapt care
ii contureaza caracterul de auto-determinare permanenta.

Introduction

Contemporary society suffers from a constant acceleration
of the way of life, mainly caused by technology. Given that
the perceptual system of human beings is a holistic one (the
whole body is influenced by the senses, which in turn alters
the way of thinking), the response of architecture to the state
of change, remodeling and adaptation of the contemporary
ethos is the emergence of new forms of architecture based
on the absorption of research and innovation from other
flelds. The reasons and determinants for the emergence of
the adaptability of architecture are numerous and varied,
moving between the cultural, societal and organizational
flelds — bases of interpersonal communication and social in-
teraction. The concept of adaptability has been adopted (al-
most instinctively) since ancient times in architecture, being
meant to solve problems related to the change and continu-
ous evolution of human societies as well as to the transfor-
mation of the needs of the occupants. Taking into account
the fact that human beings are living organisms, receptive
to change, the following question becomes legitimate: if the
specificity of contemporary society (cultural, social, econom-
ic, political, etc.) has an increasing degree of flexibility, then
why are buildings - the largest and most complex objects
ever constructed by the human race — not flexible?

The adaptation of the architectural space is based on the
distinction between “adaptive architecture” (i.e. designed
specifically to adapt to the environment, inhabitants and
component objects) and “adaptable architecture” (actually,
any architectural object). Adaptive architecture is a multi-
disciplinary field (involving architecture, arts, psychology,
computer science, engineering, etc.) that aims to generate
customizable spaces by changing the interior organization
to ensure new functional features, but also by adjusting the
structuring and closing elements. Although the current defi-
nitions of adaptive architecture are not generally accepted,
but rather are based on the discourse and logical thread of
scientific works, as well as on the cultural background of
the author, there are identifiable differences between this
new manifestation and established forms of architecture.
Therefore, it is characterized by the evolution of a set of re-
actions generated by the interactions between the environ-
ment and users, which outlines its character of permanent
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Cu toate ca dimensiunea procesuala exprimata latent este
intrinseca oricarui ,produs” arhitectural, extrapoland cele
afirmate anterior, putem deduce ca in cazul arhitecturii adap-
tive aceasta devine manifestd si constienta.

Evolutia schimbarilor cronotopului

Interactiunea cu mediul construit se realizeaza la multe scari
ale spatiului si ale timpului, este recurenta si se intinde pe
perioade mari. In How Buildings Learn: What Happens After
They're Built, Brand (1995) defineste existenta unei cladiri
si schimbarile prin care aceasta trece, explorand straturile
spatio-temporale care-i alcatuiesc existenta. Conform aces-
tuia, fiecare edificiu are la baza sase niveluri care se succedd,
asemanator unor sfere concentrice:

_Situl — considerat aproape etern,

_Structura de rezistentd — cu durata de viata de 30-300
de ani,

_Anvelopanta — aproximativ 20 de ani,
_Instalatiile — aproximativ 7-15 ani,
_Organizarea spatiului interior — aprox. 3 ani,
_Mobilier = zilnic / lunar.

Scarile temporale ale proceselor adaptive pot fi intelese si
parcurgand studiul efectuat de Schnadelbach (2010) -
,#Adaptive Architecture - A Conceptual Framework”. Acesta
transcende discutia despre adaptare ilustrand distinctia din-
tre ,arhitectura adaptiva” (adica cea conceputd in mod spe-
cial pentru a se adapta la mediu, la locuitori si la obiectele
componente) si ,arhitectura adaptabild” (propriu-zis, orice
obiect de arhitecturd). Integrarea sistemelor de calcul in arhi-
tectura este sinonima cu aparitia unor noi tipuri de adaptare
cu grad ridicat de reconfigurabilitate precum: mobilier ajus-
tabil (Nabil et al., 2017), cladiri robotice (Bier si Mostafavi,
2016), dar si fatadele interactive multimedia (Dalsgaard si
Halskov, 2010).

Arhitectura adaptiva complexa, bazata preponderent pe teh-
nologiile digitale, nu are niciun precedent cultural. Gradul re-
dus de raspandire, precum si complexitatea posibilitatilor de
dezvoltare / evolutie a domeniului, dar mai ales implicatiile
economice actuale sunt factorii care influenteaza cel mai

self-determination. Although the latently expressed proce-
dural dimension is intrinsic to any architectural “product”, by
extrapolating from the previously stated we can deduce that
in the case of adaptive architecture it becomes manifest and
conscious.

The evolution of chronotope changes

The interaction with the built environment takes place on
many scales of space and time, is recurrent and extends
over large periods. In How Buildings Learn: What Happens
After They're Built, Brand (1995) defines the existence of a
building and the changes it undergoes, exploring the spatio-
temporal layers that make up its existence. According to
him, each building is based on six successive levels, similar
to concentric spheres:

_The site — considered almost eternal

_Strength structure — with a lifespan of 30-300 years
_Envelope — about 20 years

_Installations — about 7-15 years

_Organization of the interior space — approximately 3
years

_Furniture — subject to daily/monthly changes.

The time scales of adaptive processes can also be under-
stood by consulting the study conducted by Schnadelbach
(2010): ,Adaptive Architecture - A Conceptual Framework”. It
transcends the discussion of adaptation bywhich illustrates
the distinction between “adaptive architecture” (i.e. one
designed specifically to adapt to the environment, inhabit-
ants and component objects) and “adaptable architecture”
(actually, any architectural object). The integration of com-
puting systems into architecture is synonymous with the
emergence of new types of adaptation with a high degree
of reconfigurability such as adjustable furniture (Nabil et
al., 2017), robotic buildings (Bier and Mostafavi, 2016), but
also interactive multimedia facades (Dalsgaard and Halskov,
2010).

The complex adaptive architecture, primarily based on digi-
tal technologies, has no cultural precedent. The low degree
of spread, as well as the complexity of the possibilities of
development of the field, but especially the current economic
implications are the factors that most often influence the re-
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adesea raspunsul celor implicati in proces. Smart-House si
loT (Internet of Things) sunt, in mod evident, pasi intermedi-
ariin aceasta directie. Oamenii sunt dornici sa se apropie cat
mai mult de tehnologie, problema principala fiind insad una
strict monetara. Raspandirea dezvoltarilor tehnologice de
acest tip pare insa a fi prinsa intr-un cerc vicios: tehnologii-
le noi, de ultima ord, nu sunt intru-totul cunoscute publicului
(este necesard o perioadé de aclimatizare, de recunoastere a
utilitatii lor reale pentru a fi adoptate), pretul este relativ mare,
fapt care constituie o incetinire a rdspandirii acestora. Preful
final reprezinta insumarea resurselor monetare alocate cer-
cetarii / dezvoltarii de noi tehnologii, a profitului specific si a
costurilor de productie, distributie, publicitate si marketing.

Asa cum am identificat anterior in lucrarea Iui Brand (1995),
orice obiect de arhitectura va trece printr-o serie de schim-
bari aproape ciclice de-a lungul existentei sale, bazate pre-
ponderent pe modificdri ale nevoilor utilizatorilor (cel mai
adesea la nivel social si cultural), dar si ale mediului ambi-
ant, implicit ale contextului. Acceptiile schimbarii sunt inter-
conectate, multiple si nu pot fi reduse la o definitie simpla,
succintd, coerenta si general acceptata, drept pentru care
tematica mentionatd anterior a dat nastere la o cantitate
mare de discutii despre posibilele directii de dezvoltare ale
arhitecturii contemporane — cladiri verzi, cresterea nivelului
de confort, cresterea permeabilitatii spatiului arhitectural
prin implementarea de sisteme digitale de management al
conflictelor spatiale dintre utilizatori, gerontehnologie etc.
(Coardos si Marinescu, 2020). Chiar daca spectrul acesto-
ra este unul deosebit de larg, iar frecventa dialogului dintre
specialisti este destul de ridicatd, in prezent, schimbarile cele
mai des intalnite sunt bazate aproape in totalitate pe ajustari
la nivel functional, prin intermediul unor elemente amovibi-
le, dar si prin modificari ale ambiantei interioare a clddirilor
prin modularea relatiei dintre aceasta si mediul exterior, cu
ajutorul a diferite elemente componente adaptive ale anvelo-
pantei: parasolare, sticla foto-cromicd, sisteme de ventilatie,
recuperatoare de caldura etc. (Favoino et al, 2018).

Intregul proces de adaptare are la bazé doua variabile:

_Frecventa transformarii spatiale — este important daca
o cladire se adapteaza de mai multe ori in ciclul ei de
viatd sau dacd adaptarile au loc mai des (de ordinul
zilelor sau al minutelor), sau mai rar (de ordinul lunilor,
anilor sau chiar deceniilor).

sponse of those involved in the process. Smart-House tech-
nologies and IoT (Internet of Things) are obviously intermedi-
ate steps in this direction. People are eager to get as close
as possible to technology, but the main problem is strictly
monetary. However, the spread of technological develop-
ments of this type seems to be caught in a vicious circle:
new, cutting-edge technologies are not entirely known to the
public (it takes a period of acclimatization and recognition of
their real usefulness for them to be adopted), so the price is
relatively high, which slows down their uptake. The final price
is the sum of the monetary resources allocated to research /
development of new technologies, the specific profit and the
costs of production, distribution, advertising and marketing.

As previously noted in Brand’s (1995) work, any architectural
object will go through a series of almost cyclical changes
throughout its existence, based mainly on changes in user
needs (most often social and cultural), but also in the environ-
ment and implicitly in the context. The meanings of change
are interconnected, multiple and cannot be reduced to a sim-
ple, concise, coherent and generally accepted definition, as
a result of which the above-mentioned theme has given rise
to a great deal of discussion about possible development
directions of contemporary architecture (green buildings, in-
creasing the level of comfort, increasing the permeability of
the architectural space by implementing digital systems for
managing spatial conflicts between users, gerontechnology,
etc.) (Coardos and Marinescu, 2020). Even if their spectrum
is very wide, and the frequency of dialogue between special-
ists is quite high, the most common changes are based al-
most entirely on adjustments at the functional level, through
removable elements, but also through changes in the interior
ambience of buildings by modulating the relationship be-
tween it and the external environment, with the help of vari-
ous adaptive components: sunshades, photochromic glass,
ventilation systems, heat recovery, etc. (Favoino et al., 2018).

The whole adaptation process is based on two variables:

_Frequency of spatial transformation—it is important if
a building adapts several times in its life cycle or if the
adaptations occur often (on the order of days or minu-
tes) or sporadically (on the order of months, years or
even decades );
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_Capacitatea structurilor de a se adapta la circumstan-
te initial neprevazute. In aceastd categorie se incadrea-
za factori precum: dezastrele naturale, interventii si
activitati umane, factori culturali, sociali, dar mai ales
tehnologici.

Principii

Judecand dupa cele doud variabile antementionate, orice
obiect de arhitectura prezinta un anumit grad de adaptabi-
litate potentiala. Acest capitol prezinta principiile care stau
la baza cladirilor adaptive. Trebuie mentionat faptul ca linia
de demarcatjie dintre acestea nu este una clar definitd, prin
urmare nu sunt mutual-exclusive.

_The ability of structures to adapt to initially unforeseen
circumstances. This category includes factors such as:
natural disasters, human activities and interventions,
cultural, social, but especially technological aspects.

Principles

Judging by the two variables mentioned above, any archi-
tectural object has a certain degree of potential adaptabil-
ity. This section presents the principles underlying adaptive
buildings. It should be noted that the demarcation line be-
tween them is not clearly defined, therefore they are not mu-
tually exclusive.
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Fig. 1. Convergenta tipurilor existente de arhitectura adaptiva spre interactivitate, in functie de frecventa adaptarilor; pe baza diagramei Jaskiewicz
(2013, p. 50)/Convergence of existing types of adaptive architecture towards interactivity, depending on the frequency of adaptations; based on the

diagram of Jaskiewicz (2013, p. 50)

Reconfigurare - transformabilitate

Capacitatea de reconfigurare a unei cladiri este defini-
td in sens larg drept o transformare a organizarii spatiale
(Jaskiewicz, 2013). Acest lucru poate fi realizat atat prin dez-
asamblarea unor parti componente si asamblarea acesto-
ra intr-un mod diferit, cat si prin addugarea sau inlaturarea
completd a unor elemente.

Una dintre caracteristicile des intalnite ale obiectelor de ar-

hitectura reconfigurabile este portabilitatea (Kronenburg,
2008). Societatile preistorice de vanatori-culegatori au adop-

Reconfiguration — transformability

The ability to reconfigure a building is broadly defined as a
transformation of spatial organization (Jaskiewicz, 2013).
This can be done both by disassembling some component
parts and assembling them in a different way, and by adding
or removing complete elements.

One of the common features of reconfigurable architectural
objects is portability (Kronenburg, 2008). The prehistoric
hunter-gatherer societies adopted a construction system

96 Versatilitatea spatiului construit/Versatility of the

ullt space. Argument 13/2021



tat un sistem constructiv alcatuit dintr-un schelet din lemn
acoperit cu piei de animale datoritd numeroaselor avantaje
pe care acesta le prezinta: posibilitatea de a monta si de-
monta usor intreaga structurd, capacitatea acesteia de a fi
usor transportabild, posibilitatea de a amplasa un addpost
aproape oriunde, in special in areale naturale in care relieful
carstic este inexistent etc. Inexistenta materialului lemnos
dintr-o anumita zond i-a constrans pe oamenii preistorici sa
transporte inclusiv structura acestui addpost (nu doar piei-
le de animale) — in timp, prin montari si demontari repetate,
elementele au devenit tot mai zvelte — intregul ansamblu tre-
cand, in mod repetat, printr-un proces de imbunétatire (rafi-
nare) si modificare in vederea adaptdrii la context, la disponi-
bilitatea materialelor de constructie si a resurselor naturale,
insa si printr-o etapa de adaptare la preferintele culturale si
individuale ale membrilor grupului.

Perioada contemporana a condus la nasterea unui nou tip
de nomadism practicat indeosebi de turisti — campingul — o
activitate pur recreationald. Acest nou tip de arhitectura are,
la randul ei, cateva subcategorii: corturile, rulotele, ambarca-
tiunile etc.

De asemenea, ideea de portabilitate a fost cea care l-a inspi-
rat pe Ron Herron sa conceapa orase intregi care au capaci-
tatea de a-si schimba pozitia (Wilkinson, 2017). incepand cu
anii 1970, reconfigurarea spatiului si a volumetriei unei cla-
diri prin pastrarea amplasamentului s-a tradus preponderent
prin modularitate. Unul dintre primele proiecte de arhitectura
care materializeaza aceasta viziune a fost Nakagin Capsule
Tower (Kurokawa, 1977), proiectata de arhitectul K. Kirokawa
(in 1972). Chiar daca cladirea a fost conceputa inca din faza
de proiectare sa fie reconfigurabild, acest lucru s-a dovedit
aproape imposibil; problema acestei abordari fiind chiar uti-
lizarea modulelor care constrang libertatea de adaptare la
nivel sub-modular, impedicand astfel capacitatea de adapta-
re la circumstante neprevazute initial de proiectanti; asadar,
reconfigurarea nu a avut niciodata loc, iar experienta doban-
dita in timpul utilizarii a asezat-o doar in categoria cladirilor
construite din elemente prefabricate (standardizate).

Flexibilitate — adaptabilitate

Categoria enuntata anterior se bazeaza aproape exclusiv pe
structura de rezistentd pentru adaptare; acest lucru nu este
insa practic atunci cand schimbarile spatiale sunt frecvente.

consisting of a wooden skeleton, covered with animal skins
due to its many advantages: the ability to easily assemble
and disassemble the entire structure, the ability to be easily
transported and to provide a shelter almost anywhere, es-
pecially in natural areas where karst relief was non-existent,
etc. The absence of wood in a certain area forced prehistoric
people to also transport the structure of this shelter (not just
the animal skins); over time, through repeated assembly and
disassembly, the elements became more and more slender
as the whole assembly passed, repeatedly , through a pro-
cess of improvement (refining) and modification in order to
adapt to the context, to the availability of construction ma-
terials and natural resources, but also through a stage of
adaptation to the cultural and individual preferences of the
group members.

The contemporary period has led to the birth of a new type
of nomadism practiced mainly by tourists, namely camping,
a purely recreational activity. This has resulted in a new type
of architecture with several subcategories: tents, caravans,
boats, etc.

It was also the idea of portability that inspired Ron Herron
to design entire cities that have the ability to change their
position (Wilkinson, 2017). Since the 1970s, the reconfigura-
tion of the space and volume of a building while preserving
the location has mainly translated into modularity. One of
the first architectural projects to materialize this vision was
the Nakagin Capsule Tower (Kurokawa, 1977), designed by
the architect K. Kirokawa (in 1972). Even if the building was
intended from the design stage to be reconfigurable, this
proved almost impossible; the problem with this approach
is the very use of modules that constrain freedom of adap-
tation at the sub-modular level, thus impeding the ability to
adapt to unforeseen circumstances; therefore, the reconfig-
uration never took place, and the experience gained during
use placed it only in the category of buildings constructed of
prefabricated (standardized) elements.

Flexibility — adaptability

The above category is based almost exclusively on the re-
sistance structure for adaptation; however, this is not practi-
cal when spatial changes are frequent. In order to overcome
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Pentru a depdsi acest impediment, in timp au fost introdu-
se elemente constructive flexibile, capabile sa schimbe or-
ganizarea spatiala; pe langa usd, mai sunt utilizate scarile
mobile sau pliabile, mobilier pliabil, pereti care gliseaza etc.
Modalitatea in care se desfasoard procesul de proiectare
contemporan are in vedere adaptarea la nivel computational
a informatiilor extrase din mediului inconjurator; din paca-
te, cel mai adesea fluxurile de oameni care parcurg spatiul
urban, precum si elementele de mobilier urban relevant nu
sunt incluse In modelare ca elemente polarizatoare si deci
generatoare de adaptabilitate. Prin urmare, chiar daca pro-
cesul de proiectare poate fi considerat adaptiv, acest lucru
nu implica in mod direct conceptia unui edificiu adaptiv pe
durata ciclului de viata.

Multe dintre cladirile existente in prezent au fost concepute si
construite fard a lua in calcul flexibilitatea, drept pentru care
singura modalitate prin care acestea pot fi transformate in
vederea respectdrii codurilor si a reglementarilor actualizate
din domeniul constructiilor, precum si a cerintelor socio-cul-
turale in schimbare o reprezinta, cel mai adesea, demolarea
si inlocuirea cu un nou edificiu. Chiar si asa, acest procedeu
isi pastreaza recurenta, urmand sa se repete peste un anu-
mit interval de timp. In concluzie, pentru a evita demolarea
structurilor — schimbarea continua a tesutului urban, singu-
ra modalitate de construire pare a fi cea in care este con-
siderata posibilitatea de utilizare flexibil-adaptiva a spatiilor.
Asadar, in momentul finalizarii lucrarilor de constructie, cladi-
rea nu este pe deplin completd, ci urmeaza sa castige acest
atribut in urma folosirii si a locuirii. Procesul de proiectare se
contopeste cu cel de utilizare extinzandu-si granitele tempo-
rale (in fapt, niciodatd nu putem afirma ca un proiect a fost
finalizat, ci doar cd acesta a ajuns la un stadiu de optimizare
adecvat utilizarii fluide).

In majoritatea cazurilor, in ceea ce priveste primele societ&ti
agrare, modificarea organizarii spatiilor interioare s-a dovedit
a fi greoaie si nefezabilg, in principal din cauza impedimen-
telor impuse de structurile de rezistentd traditionale (rigi-
de). Dat fiind faptul ca interventiile posibile au fost dictate
in mare proportie de capacitdatile structurii, acestea au fost
relativ minore (pereti amovibili, capabili s& schimbe ierarhia
spatiilor interioare, rezultatul dorit fiind modificarea organiza-
rii functionale a activitatilor grupului de utilizatori). Exemple
pertinente pot fi identificate in casele traditionale persane,
europene sau japoneze.

this impediment, flexible constructive elements capable of
changing the spatial organization have been gradually intro-
duced; in addition to the door, escalators or folding stairs,
folding furniture, sliding walls, etc. are also used. The way
in which the contemporary design process takes place has
in view the adaptation to computer level of information ex-
tracted from the environment; unfortunately, most often the
flows of people traversing the urban space, as well as the
relevant urban furniture elements are not included in the
modeling as polarizing elements and thus generating adapt-
ability. Therefore, even if the design process can be consid-
ered adaptive, this does not directly involve the design of an
adaptive building during the life cycle.

Many of the existing buildings have been designed and built
without taking flexibility into account, so in most cases they
cannot be made to comply with updated building codes and
regulations, as well as changing socio-cultural requirements,
so the only solution is their demolition and replacement with
new buildings. Even so, this procedure remains recurring,
and will be repeated over a period of time. In conclusion, in
order to avoid the demolition of structures and the continu-
ous change of the urban fabric, the only way of construction
seems to be the one in which the possibility of flexible-adap-
tive use of spaces is considered. Therefore, when the con-
struction works are completed, the building is not complete,
but will gain this attribute after being used and lived in. The
design process merges with the use process by extending its
time limits (in fact, we can never say that a project has been
completed, but only that it has reached a stage of optimiza-
tion suitable for fluid use).

In most cases, with regard to early agricultural societies,
changing the organization of interior spaces proved to be
cumbersome and unfeasible, mainly due to the impediments
posed by traditional (rigid) resistance structures. Given that
the possible interventions were dictated in large part by the
capabilities of the structure, they were relatively minor (re-
movable walls, the ability to change the hierarchy of interior
spaces, the desired result being to change the functional or-
ganization of user group activities). Relevant examples can
be identified in traditional Persian, European or Japanese
houses.
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Perioada contemporand a condus la aparitia a numeroase
forme de arhitectura rezidentiala kinetica, intre care amintim
doar cateva:

_Maison a Bordeaux (AD Classics, 2011) — o casa situa-
ta in afara orasului Bordeaux proiectatda de OMA si fina-
lizatd in 1998, locuitd de o familie cu un membru imobi-
lizat intr-un scaun cu rotile; pentru cresterea gradului de
accesibilitate al persoanei cu dizabilitati, precum si pen-
tru specularea unor relatii functionale interesante, arhi-
tectul a integrat o platforma mobild pe verticald, cu sco-
pul de a interconecta toate cele trei niveluri ale locuintei.
Aceasta nu joaca doar rolul de simpla circulatie vertica-
1& (de tipul unui lift), ci este chiar un spatiu utilizabil; la
parter aceasta functioneaza ca extensie a zonei de 7i,
iar la etaj ca birou.

_Suite Vollard (Suite Vollard, 2020) - o locuinta colectiva
CU unsprezece etaje proiectat de arh. Bruno de Franco
si finalizata in 2002, cu volumetrie cilindricd, ale carei
plansee circulare se pot roti independent cu viteza si
directia indicate de locuitori.

_Sliding House (Sliding House by DRMM in Action, 2009)
- o locuinta cu planimetrie liniara, impartita in trei zone
(casa, garaj, anexe) interconectate de un acoperis mobil
glisant. Aceasta a fost proiectatd de DRMM si finalizata
in 2009.

_Sharifi-Ha House (Sharifi-Ha House / Next Office -
Alireza Taghaboni, 2014) - o locuintd unifamiliala tip
plomba proiectata de Next Office si finalizata in 2014
care are in componenta trei prisme dreptunghiulare te-
lecomandate prin a caror rotire se schimba orientarea
unor spatii din interior pentru a varia aportul solar in
spatiile interioare etc.

Implementarea principiilor adaptive nu s-a redus doar la
locuinte, ci si la cladirile publice. Spatiile pentru artele spec-
tacolului au beneficiat intotdeauna de solutii practice me-
nite sa adapteze clddirea in functie de intentiile regizorului
si necesitatile piesei si a scenografiei propuse. Un tip deo-
sebit de adaptare intalnit in special in cadrul spatiilor pen-
tru productia culturald o reprezinta adaptivitatea acustica,
un exemplu fiind Philharmonie Luxembourg (inaugurata
in 2009), creatie a arhitectul francez C. de Portzamparc
(Luxembourg Philharmonic - Data, Photos & Plans, f.a.).
Acustica salilor este opera lui Albert Yaying Xu, Jean-Paul

The contemporary period has led to the emergence of many
forms of kinetic residential architecture, a few of which are
mentioned below.

_Maison a Bordeaux (AD Classics, 2011) — a house loca-
ted outside the city of Bordeaux designed by OMA and
completed in 1998, inhabited by a family that includes
a wheelchair user; for increasing the accessibility of
the person with disabilities, as well as for speculating
some interesting functional relationships, the architect
integrated a mobile platform vertically, in order to inter-
connect all three levels of housing. It not only plays the
role of a simple vertical movement (like an elevator), but
itis even a usable space; on the ground floor it works as
an extension of the living area, and upstairs as an office.

_Suite Vollard (Suite Vollard, 2020) — an eleven-storey
collective dwelling designed by the architect Bruno de
Franco and completed in 2002, with cylindrical volume,
whose circular floors can rotate independently with the
speed and direction indicated by the inhabitants.

_Sliding House (Sliding House by DRMM in Action, 2009)
— a house with linear planimetry, divided into three are-
as (house, garage, annexes) interconnected by a sliding
mobile roof. It was designed by DRMM and completed
in 2009.

_Sharifi-Ha House (Sharifi-Ha House / Next Office —
Alireza Taghaboni, 2014) — a lead-type detached house
designed by Next Office and completed in 2014 which
consists of three remote-controlled rectangular prisms
whose rotation changes the orientation of some interior
spaces to vary the solar input in the interior spaces.

The implementation of adaptive principles has been ap-
plied not only to housing, but also to public buildings. The
performing arts have always benefited from practical solu-
tions meant to adapt the building according to the director’s
intentions and the needs of the proposed play and scenogra-
phy. A special type of adaptation found especially in spaces
for cultural production is acoustic adaptability, an example
being Philharmonie Luxembourg (inaugurated in 2009), cre-
ated by the French architect C. de Portzamparc (Luxembourg
Philharmonic - Data, Photos & Plans, n.d.) . The acoustics
of the rooms are the work of Albert Yaying Xu, Jean-Paul
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Lamoureux si Jérdbme Falala, de la AVEL Acoustique. Pentru
cercetarea acusticii au fost realizate machete la scara 1:20.
Proiectata pe baza conceptului de ,cutie de pantofi” (prisma
rectangulard), Grand Auditorium poate gazdui pana la 1500
de ascultatori. Pentru a depdsi constrangerile unei camere
dreptunghiulare si pentru a optimiza acustica, au fost am-
plasate, in mod neregulat, opt turnuri din beton (cate patru
pe fiecare laturd lungd); acestea asigura distributia unifor-
ma a sunetului in interior. Similar teatrului shakespearian,
publicul este implicat in spectacol: scena este vizibila din
toate directiile, existand insa si posibilitatea adaptarii unei
zone de cor pentru suplimentarea locurilor spectatorilor.
Impresionant este faptul ca acustica sdlii poate fi adaptata
la diferite cerinte muzicale, datorita flexibilitatii perdelelor de
scend, dar si prin instalarea unui reflector acustic reglabil
compus din trei parti. Situat deasupra scenei, reflectorul are
dublu rol: directioneaza sunetul catre public si le permite mu-
zicienilor sa se auda mai bine. Scena este alcatuitad din 21 de
platforme mobile, independente, care permit o serie larga de
posibilitati de organizare a orchestrei. De asemenea, primele
trei randuri de scaune ale publicului pot fi ascunse in spatiul
de sub sceng; astfel se asigura extinderea fosei orchestrei.

Automatizare - interactivitate

In incercarea de a gasi noi modalitdti de examinare a
complexitatii comportamentului inteligent la oameni, ani-
male si masini, filosoful si istoricul naturalist Georges
Canguilnem (1952) a ilustrat in prelegerea sa ,Machine et
Organisme” din 1947 (publicatd pentru prima oard in 1952)
o viziune diferitd asupra lumii vii, explicatd pana atunci doar
pe baza filosofiei si biologiei mecaniciste. Acesta prezintd o
noua intelegere biologica a tehnologiei si masinilor ca exten-
sii ale organismului uman, explicand constructia acestora
in termeni diferiti de simpla aplicare a teoremelor stiintifice
sau a proceselor de industrializare. Astfel, G. Canguilhem
propune o intelegere a masinilor facand referire la structura
si functiile organismelor, care, spre deosebire de miscarile
cuantificabile, previzibile, calculabile si periodice ale siste-
melor mecanice, se caracterizeaza prin autoreglare, auto-
intretinere, reproducere sau polivalenta.

La doar un an (in 1948) de la prelegerea Iui G. Canguilhem, N.
Wiener (2007) prezinta ideea feedback-ului informational si
auto-reglarea sistemelor ca baza a intelegerii proceselor bi-

Lamoureux and Jéréme Falala, from AVEL Acoustique.
1:20 scale models were made for acoustics research. With
a design based on the concept of a “shoe box” (rectangular
prism), the Grand Auditorium can accommodate up to 1500
listeners. In order to overcome the constraints of a rectan-
gular chamber and to optimize the acoustics, eight concrete
towers were placed irregularly (four on each long side); they
ensure a uniform distribution of sound inside. Similar to a
Shakespearean theater, the audience is involved in the show:
the stage is visible from all directions, but there is also the
possibility of adapting a choir area to supplement the seats
of the spectators. Impressively, the acoustics of the room
can be adapted to different musical requirements, due to the
flexibility of the stage curtains, but also to the installation of
an adjustable acoustic reflector composed of three parts.
Located above the stage, the reflector has a dual role: it di-
rects the sound to the audience and allows the musicians
to hear better. The stage consists of 21 independent mobile
platforms that allow a wide range of possibilities for organiz-
ing the orchestra. Also, the first three rows of audience seats
can be hidden in the space below the stage; this ensures the
extension of the orchestra pit.

Automation - interactivity

In an attempt to find new ways to examine the complexity of
intelligent behavior in humans, animals, and machines, the
naturalist philosopher and historian Georges Canguilhem
(1952) illustrated in his 1947 lecture "Machine et Organisme”
(first published in 1952) a different vision of the living world,
explained until then only on the basis of mechanistic philoso-
phy and biology. It presents a new biological understanding
of technology and machines as extensions of the human
body and explains their construction in different terms from
the simple application of scientific theorems or industriali-
zation processes. Thus, G. Canguilhem proposes an under-
standing of machines referring to the structure and func-
tions of organisms, which, unlike quantifiable, predictable,
calculable and periodic movements of mechanical systems,
are characterized by self-regulation, self-maintenance, repro-
duction or versatility.

Just one year (in 1948) after G. Canguilhem’s lecture, N.
Wiener (2007) presented the idea of informational feedback
and self-regulation of systems as a basis for understanding
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ologice, mecanice si sociale, sugerand posibilitatea aparitiei
unui nou tip de masina capabila sa raspunda mediului simi-
lar organismelor vii. Punctul de plecare in organizarea infras-
tructurii lumii post-industriale este inceputul unei revolutii in-
telectuale sustinuta de aparitia unor noi domenii de cercetare
precum inteligenta artificiala (,Inteligenta artificiald”, 2021) in
1956, stiinta cognitiva (,Cognitive Science”, 2021) si retelele
de informatii si comunicare (,History of the Internet’, 2021).
Capacitatea de adaptare a acestui nou tip de masina este
data de implementarea ,buclelor de feedback” necesare asi-
gurarii predictibilitatii comportamentului sistemului. ,Buclele
de feedback” sunt procesele de autoreglare a parametrilor de
functionare a unui sistem prin introducerea de informatii ex-
trase din exteriorul acestuia. Repetabilitatea acestor proce-
se imprima sistemului o homeostazd, reducandu-i la minim
pierderile de informatie prin corectarea tuturor parametrilor
destabilizatori influentati de informatiile extrase din mediu.
Cu alte cuvine, prin intermediul ,buclelor de feedback”, siste-
mul Tsi pastreaza stabilitatea si urmdreste in mod constant
o tintd, eliminand posibilele comportamente nepredictibile si
schimbarile de stare nespecifice / nedorite.

Incercari de infuzare ale spatiului arhitectural cu elemente
de tehnologie a informatiei/cibernetica au avut drept rezul-
tat definirea unei noi calitati potentiale a spatiului arhitectu-
ral — adaptabilitatea (interactivitatea). Astfel, din perspectiva
arhitecturii, primele referinte asupra fenomenului de adap-
tare a arhitecturii prin intermediul ciberneticii/tehnologiilor
digitale se regasesc in lucrarile lui Andrew Rabeneck (1969).
Acesta propune In 1969 inglobarea tehnologiilor cibernetice
in cladiri; rezultatul scontat ar fi trebuit sa vina atat in spri-
jinul arhitectilor, cat si al viitorilor ocupanti, prin extinderea
duratei de viatd a unei cladiri. In acelasi an, pionerul in ciber-
neticd G. Pask (1969) expunea in articolul , The Architectural
Relevance of Cybernetics” modul in care cibernetica ar pu-
tea face cladirile sa invete, sa raspunda si sa se adapteze la
intentiile si scopurile utilizatorilor. Pe baza ideilor anterioare
ale lui G. Pask si A. Rabeneck, C. Eastman (1971) contureaza
conceptul de ,Arhitecturd adaptiv-conditionald”, in spetd, cla-
diri capabile sa se adapteze in functie de feedback-ul extras
din mediul inconjurator (Fig. 2 — modelul homeostatic - sis-
tem cibernetic de ordinul I). Acesta sugereaza ca arhitectura
ar putea fi conceputd ca un sistem bazat pe feedback au-
toreglabil, capabild sa gestioneze dinamic ajustari spatiale
potrivite necesitatilor utilizatorului (Eastman, 1971).

biological, mechanical and social processes, suggesting the
possibility of a new type of machine capable of respond-
ing to the environment in a manner similar to living organ-
isms. The starting point in organizing the infrastructure of
the post-industrial world was the beginning of an intellectual
revolution supported by the emergence of new fields of re-
search such as artificial intelligence (“Artificial Intelligence”,
2021) in 1956, cognitive science (“Cognitive Science”, 2021)
and networks information and communication (History of
the Internet, 2021). The adaptability of this new type of ma-
chine is given by the implementation of “feedback loops",
necessary to ensure the predictability of system behavior.
“Feedback loops” are the processes of self-regulation of
the operating parameters of a system by entering informa-
tion extracted from the outside. The repeatability of these
processes keeps the system in homeostasis, minimizing
information loss by correcting all destabilizing parameters
influenced by information extracted from the environment. In
other words, through the “feedback loops”, the system main-
tains its stability and constantly pursues a target, eliminating
possible unpredictable behaviors and atypical/unwanted
state changes.

Attempts to infuse the architectural space with elements
of information technology / cybernetics have resulted in
the definition of a new potential quality of the architectural
space: adaptability (interactivity). Thus, from the perspective
of architecture, the first references to the phenomenon of
adaptation of architecture through cybernetics/digital tech-
nologies are found in the works of Andrew Rabeneck (1969).
He proposed in 1969 the incorporation of cyber technologies
in buildings; the expected result should have come to the aid
of both the architects and the future occupants, by extend-
ing the lifespan of a building. In the same year, the pioneer
in cybernetics G. Pask (1969) explained in the article “The
Architectural Relevance of Cybernetics” how cybernetics
could make buildings learn, respond and adapt to the inten-
tions and goals of users. Based on the previous ideas of G.
Pask and A. Rabeneck, C. Eastman (1971) outlined the con-
cept of "adaptive-conditional architecture”, in this case, build-
ings able to adapt according to the feedback extracted from
the environment (Fig. 2 — homeostatic model — first order
cybernetic system). This suggested that architecture could
be conceived as a system based on self-adjusting feedback,
capable of dynamically managing spatial adjustments ap-
propriate to the user’s needs (Eastman, 19717).
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Fig. 2. Diagrama de functionare a unui sistem cibernetic de ordinul | - homeostatic; pe baza modelului lui Yiannoudes (2016, p. 12)/The operation
of a first order, homeostatic, cyber system; based on the diagram of Yiannoudes (2016, p. 12)

Nicholas Negroponte a propus, in anul 1975, ca puterea de
calcul sa fie integrata cladirilor, astfel incat acestea sa poa-
ta functiona mai bine, transformandu-le in ,masini arhitec-
turale [..] asistate, augmentate si eventual multiplicate de
un calculator”, considerand ,mediul fizic = un mecanism in
evolutie” (Sterk apud Negroponte, 2005, p. 407). Cedric Price
a adoptat concepte cibernetice pentru a defini ,arhitectura
anticipativd” (Perry si Manferdini, 2010), ilustrata in proiec-
tele Fun Palace si Generator. Fun Palace nu a fost conceput
ca o cladire conventionald, ci mai degraba un fel de schela
sau cadru care cuprindea o masina sociald interactiva - o ar-
hitectura virtuala care imbind arta si tehnologia. Nu era nici
muzeu, nici scoald, nici teatru si totusi ar putea fi toate aces-
te lucruri simultan sau in momente diferite (Mathews, 2005).
Fun Palace a fost conceput ca mediu care interactioneza
continuu cu oamenii.

In 1980, Humberto Maturana si Francisco Varela au publi-
cat cartea Autopoiesis and Cognition: The Realization of

Nicholas Negroponte proposed in 1975 that computing
power be integrated into buildings so that they could func-
tion better, turning them into “architectural machines [..]
assisted, augmented and possibly multiplied by a comput-
er’, considering “the environment physically - an evolving
mechanism’(Sterk apud Negroponte, 2005, p. 407). Cedric
Price has adopted cybernetic concepts to define “anticipa-
tory architecture” (Perry and Manferdini, 2010), illustrated in
the Fun Palace and Generator projects. Fun Palace was not
designed as a conventional building, but rather as a kind of
scaffolding or frame that included an interactive social ma-
chine, a virtual architecture that combines art and technol-
ogy. There was no museum, no school, no theater, and yet it
could be all these things simultaneously or at different times
(Mathews, 2005). Fun Palace was designed as an environ-
ment that continuously interacts with people.

In 1980, Humberto Maturana and Francisco Varela pub-
lished the book Autopoiesis and Cognition: The Realization
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Fig. 3. Diagrama de functionare a unui sistem cibernetic de ordinul Il — autopoietic; pe baza diagramei lui Yiannoudes (2016, p. 14)/The operation of
a second order, autopoetic, cyber system, based on the diagram of Yiannoudes (2016, p. 14)

the Living. Aceasta pune accent pe rolul observatorului in
functionarea sistemelor, precum si pe importanta feedback-
ului pozitiv (intr-un sistem de feedback pozitiv, un mesaj
distorsionat sau o perturbare ar consolida organizarea sis-
temului, stimulandu-l astfel sd se auto-organizeze). Daca
modelul homeostatic (sistem cibernetic de ordinul I) descris
anterior foloseste informatiile extrase prin interactiunea cu
mediul pentru a-si pastra starea de echilibru, modelul auto-
poietic (Fig. 3 — sistem cibernetic de ordinul Il) este auto-
nom si inchis, reproducand si regenerand in mod constant
componentele constitutive (Maturana et al,, 1980). F. Varela
(1979) subliniaza ca atat societatea, cat si cultura sunt, ca
organism, sisteme in care exista un nivel de ordine superioa-
ra manifestat de interactiunile dintre sferele politice, econo-

of the Living. This emphasizes the role of the observer in
the functioning of the systems, as well as the importance of
positive feedback (in a positive feedback system, a distorted
message or a disturbance would strengthen the organiza-
tion of the system, thus stimulating it to self-organize.). If the
homeostatic model (first order cybernetic system) described
above uses the information extracted by interacting with
the environment to maintain its equilibrium, the autopoietic
model (Fig. 3 - second order cybernetic system) is autono-
mous and closed, constantly reproducing and regenerating
its constitutive components (Maturana et al., 1980). F. Varela
(1979) emphasizes that both society and culture are, as a
body, systems in which there is a higher level of order mani-
fested by the interactions between the political, economic,
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mice, culturale, stiintifice sau religioase. Teoria autopoietica
a condus la intelegerea si modelarea proceselor complexe si
adaptive, cum ar fi auto-organizarea, adaptarea, invatarea si
interactiunea conversationala in interiorul sistemelor, fie ele
artificiale, sociale sau biologice.

In prezent, diminuarea constantd a pretului sistemelor de
calcul contemporane si cresterea accesibilitatii acestora in
randurile publicului larg constituie factori decisivi in aparitia
unui nou atribut al arhitecturii adaptive — interactivitatea.
Acesta apare pe mai multe niveluri si implica frecvent teh-
nologia digitald (senzori, acumulari de date, controlere, teh-
nologii de comunicare etc.). Procesul este fundamentat pe
dezvoltarea sistemelor care permit automatizarea, in special
pe introducerea unui sistem de management intern al cladirii
(Zero Science Lab, 2019), bazat pe senzori si efectori, care sa
actioneze diferitele caracteristici flexibile.

Spre exemplu, progresele din informatica au dus la posi-
bilitatea de creare a unor controlere capabile sd mapeze o
mare varietate de intrari (senzori) la iesiri (efectori) — asadar,
sistemele moderne de automatizare a arhitecturii continua
sa creasca in complexitate. Tn cazul cl&dirilor mici, sisteme-
le sunt in general centralizate, si partial distribuite in cazul
cladirilor mari. Caracteristicile ajustabile sunt, in general: ilu-
minat, HVAC (caldurg, ventilatie, aer conditionat), alimentare
Cu apa, securitate, supraveghere, comunicare si divertisment
(Zero Science Lab, 2019). Efectorii controleaza iluminatul,
ecranele, alarmele, ventilatia, incalzirea, sistemele de umbri-
re si semnalizare, precum si alte dispozitive specializate.

Prin urmare, interactivitatea face posibila proiectarea, ima-
ginarea spatiilor si a arhitecturii, nu doar in trei dimensiuni,
ci confera posibilitatea aparitiei unor date suplimentare, ge-
nerate de comportarea in timp a cladirii (Dong si Andrews,
2009), ajustarile necesare in vederea asigurérii confortului
indivizilor, noi tendinte socio-culturale, noi moduri de orga-
nizare spatiald, schimbarile climatice etc. Astfel, binomul
cladire — sistem informatic (arhitectura adaptiv-interactiva),
invatd si se dezvoltd. Interactivitatea incorporata in natura
fizica a cladirilor inseamna aparitia unui nou nivel de com-
plexitate arhitecturala. Cea mai mare provocare nu este nea-
parat stiintificd (crearea de modele matematice/informatice
din ce in ce mai performante), nici tehnologicé (crearea de
sisteme fizice si electronice pentru a permite interactivitate
si sensibilitate cladirilor), nici chiar functionald (intelegerea
modului de a face interactivitatea sa devina un element de

cultural, scientific or religious spheres. Autopoietic theory
has led to the understanding and modeling of complex and
adaptive processes, such as self-organization, adaptation,
learning, and conversational interaction within systems,
whether artificial, social, or biological.

Currently, the constant decrease in the price of contempo-
rary computing systems and increased accessibility among
the general public are decisive factors in the emergence of
a new attribute of adaptive architecture, namely interactiv-
ity. It occurs on several levels and frequently involves digital
technology (sensors, data storage, controllers, communica-
tion technologies, etc.). The process is based on the develop-
ment of systems that allow automation, especially on the in-
troduction of an internal building management system (Zero
Science Lab, 2019), based on sensors and effectors, which
operate the various flexible features.

For example, advances in computer science have led to the
possibility of creating controllers capable of mapping a wide
variety of inputs (sensors) to outputs (effectors), so mod-
ern architectural automation systems continue to grow in
complexity. In the case of small buildings, the systems are
generally centralized, and partially distributed, in the case
of large buildings. Adjustable features are generally: light-
ing, HVAC (heat, ventilation, air conditioning), water supply,
security, surveillance, communication and entertainment
(Zero Science Lab, 2019). Effectors control lighting, screens,
alarms, ventilation, heating, shading and signaling systems,
and other specialized devices.

Therefore, interactivity makes possible the design and
imagining of spaces and architecture, not only in three di-
mensions, but also gives the possibility of additional data,
generated by the behavior of the building over time (Dong
and Andrews, 2009), the necessary adjustments to ensure
the comfort of individuals, new socio-cultural trends, new
ways of spatial organization, climate change, etc. Thus, the
binomial building — computer system (= adaptive-interactive
architecture) learns and develops. Interactivity embedded in
the physical nature of buildings means the emergence of a
new level of architectural complexity. The main challenge is
not necessarily scientific (creating more and more advanced
mathematical/computer models), technological (creating
physical and electronic systems to allow interactivity and
sensitivity of buildings) or even functional (understanding
how to make interactivity an element of research in the “cri-
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cercetare in ,crizele” si dificultatile societatii contemporane),
ci, adevarata provocare este de naturd estetica. Astfel este
necesara conturarea unei estetici a interactiunii (Mathew,
2021) — o modalitate noua de percepere, interpretare si con-
struire a arhitecturii — profund siin mod necesar interactiva.

Concluzii

Cu toate ca perioada de tatonare a arhitecturii adaptive se
intinde pe mai multe decenii, cercetarea arhitecturii adaptive
este incd incipientd, inovatiile fiind in stransa legatura cu des-
coperirile din diferite domenii de cercetare (in principiu, vite-
za redusa de implementare a acestora este strans legata de
lipsa de coordonare a descoperirilor la nivel transdisciplinar).
La o primé& vedere, investigand tehnologiile disponibile (in
prezent), pentru automatizarea cladirilor este observabil fap-
tul ca se dispune de toate ingredientele (Jaskiewicz, 2013)
necesare pentru desdvarsirea unei arhitecturi interactive,
insa ne lipseste reteta. Abordarea problemelor complexe cu
care se confrunta sistemele arhitecturale interactive poate fi
rezolvatd prin generarea unei noi paradigme a stiintei siste-
melor — nasterea unor noi posibilitati de utilizare a spatiului,
generate de proiectarea interactiunilor prin intermediul con-
lucrarii unor varii domenii precum informatica si psihologia.
Ajustérile spatiale de care sunt capabile aceste noi forme de
arhitecturd, mult mai dinamice, nu pot fi limitate la standar-
dele de gandire si proiectare utilizate anterior; deci crearea
si utilizarea unei arhitecturi interactive necesita aprofunda-
re si experimentare (in fapt, definirea unei noi metodologii
de proiectare care necesita experiment si validare inainte
de lansarea unor solutii aplicabile pentru cladirile din lumea
reald). Asadar, interdisciplinaritatea cercetérii este data de
sisteme in care arhitectura, tehnologiile de constructie sau
urbanismul dezvolta relatii deosebit de puternice cu metodo-
logiile de proiectare a interactiunii si experientei utilizatorului,
functionarea sistemelor multiagent, precum si unele aspecte
din robotica.
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