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de arquitectura.

Our journal, “proyecto, progreso, arquitectura’, founded in 2010, is an initiative of the Research Group HUM-632 of the University of
Seville and its objective is the sharing and debating of research within architecture. This six-monthly scientific publication, in paper
and digital format, publishes original works that have not been previously published in other journals. The article selection process
consists of a double blind system involving two external reviewers, following the usual protocols for serial scientific publications. The titles,
summaries, key words and full text of articles are also published in English.

“proyecto, progreso, arquitectura” presents a clear, easy and flexible structure. It deals with all the subjects relating to the theory and
the practise of the architectural project. The different “open themes” that compose our editorial line are sources for the conjunction of
diverse investigations.

The journal is directed toward architects, students, researchers and professionals related to the planning and the accomplishment of
the architectural work.
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principal el resultado de la revisiéon (publicacion sin cambios; publicacién con correcciones menores; publicacion con correcciones
importantes; no aconsejable para su publicacion), asi como las observaciones y comentarios de los revisores.
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demandas y sugerencias de los evaluadores externos. Silo desean, los autores pueden aportar también una carta al Consejo Editorial
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Consejo Asesor y/o Cientifico para verificar la validez de las modificaciones efectuadas por el autor.

EXTERNAL ANONYMOUS PEER REVIEW.

When the Editorial Board of the magazine has verified that the article fulfils the standards relating to style and content indicated in the
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critique, for a double blind review.
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observations and comments of the reviewers, to the main author,.

If the manuscript has been accepted with modifications, the authors will have to resubmit a new version of the article, addressing the
requirements and suggestions of the external reviewers. If they wish, the authors can also send a letter to the Editorial Board, in which
they will indicate the content of the modifications of the article. The articles with significant corrections can be sent to Advisory and/or
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INSTRUCCIONES A AUTORES PARA LA REMISION DE ARTICULOS

NORMAS DE PUBLICACION

Instrucciones a autores: extension maxima del articulo, condiciones de diseio —margenes, encabezados, tipo de letra, cuerpo del
texto y de las citas—, composicion primera pégina, forma y dimensién del titulo y del autor/a, condiciones de la resefa biografica, del
resumen, de las palabras claves, de las citas, de las imagenes -numeracion en texto, en pie de imagenes, calidad de laimagen y autoria
o procedencia- y de la bibliograffa en http://www.proyectoprogresoarquitectura.com (> PARTICIPA > POLITICA DE SECCIONES Y
NORMAS DE REDACCION / NORMAS BIBLIOGRAFIA Y CITAS)

PUBLICATION STANDARDS

Instructions to authors: maximum length of the article, design conditions (margins, headings, font, body of the text and quotations),
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PUBLICATION QUALITY
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DECLARACION ETICA SOBRE PUBLICACION Y MALAS PRACTICAS

La revista PROYECTO, PROGRESO, ARQUITECTURA (PPA) estd comprometida con la comunidad académica en garantizar
la ética y calidad de los articulos publicados. Nuestra revista tiene como referencia el Cédigo de Conducta y Buenas Practicas
que, para editores de revistas cientificas, define el COMITE DE ETICA DE PUBLICACIONES (COPE).

Asf nuestra revista garantiza la adecuada respuesta a las necesidades de los lectores y autores, asegurando la calidad de lo
publicado, protegiendo y respetando el contenido de los articulos y la integridad de los mismo. El Consejo Editorial se com-
promete a publicar las correcciones, aclaraciones, retracciones y disculpas cuando sea preciso.

En cumplimiento de estas buenas préacticas, la revista PPA tiene publicado el sistema de arbitraje que sigue para la seleccién
de articulos asf como los criterios de evaluacion que deben aplicar los evaluadores externos —anénimos y por pares, ajenos
al Consejo Editorial-. La revista PPA mantiene actualizados estos criterios, basados exclusivamente en la relevancia cientifica
del articulo, originalidad, claridad y pertinencia del trabajo presentado.

Nuestra revista garantiza en todo momento la condifencialidad del proceso de evaluacion: el anonimato de los evaluadores
y de los autores; el contenido evaluado; los informes razonados emitidos por los evaluadores y cualquier otra comunicacion
emitida por los consejos Editorial, Asesor y Cientifico si asi procediese.

Igualmente quedan afectados de la maxima confidencialidad las posibles aclaraciones, reclamaciones o quejas que un autor
desee remitir a los comités de la revista o a los evaluadores del articulo.

La revista PROYECTO, PROGRESO, ARQUITECTURA (PPA) declara su compromiso por el respeto e integridad de los tra-
bajos ya publicados. Por esta razon, el plagio esta estrictamente prohibido y los textos que se identifiquen como plagio o
su contenido sea fraudulento, seran eliminados o no publicados por la revista PPA. La revista actuara en estos casos con la
mayor celeridad posible. Al aceptar los términos y acuerdos expresados por nuestra revista, los autores han de garantizar
que el articulo y los materiales asociados a él son originales o no infringen derechos de autor. También los autores tienen que
justificar que, en caso de una autorfa compartida, hubo un consenso pleno de todos los autores afectados y que no ha sido
presentado ni publicado con anterioridad en otro medio de difusion.

ETHICS STATEMENT ON PUBLICATION AND BAD PRACTICES

PROYECTO, PROGRESO ARQUITECTURA (PPA) makes a commitment to the academic community by ensuring the ethics and
quality of its published articles. As a benchmark, our journal uses the Code of Conduct and Good Practices which, for scientific
journals, is defined for editors by the PUBLICATION ETHICS COMMITTEE (COPE).

Our journal thereby guarantees an appropriate response to the needs of readers and authors, ensuring the quality of the pu-
blished work, protecting and respecting the content and integrity of the articles. The Editorial Board will publish corrections,
clarifications, retractions and apologies when necessary.

In compliance with these best practices, PPA has published the arbitration system that is followed for the selection of articles as
well as the evaluation criteria to be applied by the anonymous, external peer-reviewers. PPA keeps these criteria current, based
solely on the scientific importance, the originality, clarity and relevance of the presented article.

Our journal guarantees the confidentiality of the evaluation process at all times: the anonymity of the reviewers and authors; the
reviewed content; the reasoned report issued by the reviewers and any other communication issued by the editorial, advisory
and scientific boards as required.

Equally, the strictest confidentiality applies to possible clarifications, claims or complaints that an author may wish to refer to the
journal’s committees or the article reviewers.

PROYECTO, PROGRESO ARQUITECTURA (PPA) declares its commitment to the respect and integrity of work already published.
For this reason, plagiarism is strictly prohibited and texts that are identified as being plagiarized, or having fraudulent content,
will be eliminated or not published in PPA. The journal will act as quickly as possible in such cases. In accepting the terms and
conditions expressed by our journal, authors must guarantee that the article and the materials associated with it are original and
do not infringe copyright. The authors will also have to warrant that, in the case of joint authorship, there has been full consensus
of all authors concerned and that the article has not been submitted to, or previously published in, any other media.
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COLECTIVA DEL MEDIO AMBIENTE MEDIANTE LA TECNOLOGIA:
EL CENTER FOR ADVANCED VISUAL STUDIES DEL MIT

A RESEARCH CENTRE FOR THE COLLECTIVE CONSTRUCTION OF THE ENVIRONMENT
THROUGH TECHNOLOGY: THE MIT CENTER FOR ADVANCED VISUAL STUDIES

Covadonga Lorenzo Cueva (https://orcid.org/0000-0002-9848-671X)

RESUMEN Con motivo de la celebracion del 150 aniversario de la Escuela de Arquitectura y Planeamiento Urbano del Massa-
chusetts Institute of Technology (MIT), cuyos actos de conmemoracion acaban de finalizar, el presente articulo plantea una revision
de algunas experiencias interesantes que tuvieron lugar tras la inauguracion del Center for Advanced Visual Studies (CAVS) del MIT,
un centro de investigacion nacido a finales de los afios sesenta, orientado a la realizacion de proyectos medioambientales que
incorporaban nuevas tecnologias, gracias a la colaboracion entre profesionales de distintas disciplinas. Fundado por Gyorgy Kepes
en 1968, quien ocupd la direccion del centro hasta el verano de 1974, el CAVS se cred con el objetivo de desarrollar investigaciones
en el campo del arte, la arquitectura y el urbanismo que demostraran la viabilidad de las nuevas tecnologias de la informacion
como herramienta de creacion, y su aplicacion en proyectos colaborativos de escala urbana que involucraban a la ciudadania,
buscando paliar el impacto ambiental producido por el rapido crecimiento de las ciudades modernas. Para ello, el articulo comienza
centrandose en la figura de Kepes, impulsor de la iniciativa, destacando aquellas lineas de trabajo que desarrolld a lo largo de su
trayectoria profesional, que influyeron directamente en su concepcion del centro, y ofreciendo algunas referencias sobre el contexto
en el que se funda el CAVS. A continuacion, plantea el estudio de una seleccion de obras significativas realizadas por los primeros
residentes que trabajaron directamente bajo la direccion de Kepes, con el fin de valorar su aportacion al campo de la arquitectura
y, més concretamente, a la construccion colectiva del medio ambiente mediante la tecnologia.

PALABRAS CLAVE arquitectura; tecnologia; proyecto urbano; Kepes; medio ambiente.

SUMMARY On the occasion of the celebration of the 150th anniversary of the School of Architecture and Planning of the Mas-
sachusetts Institute of Technology (MIT), whose commemorative events have just ended, this article presents a review of some
interesting experiences that took place after the inauguration of the MIT Center for Advanced Visual Studies (CAVS), a research
centre founded in the late sixties, aimed at carrying out environmental projects that incorporated new technologies, thanks to the
collaboration among professionals from different fields. Founded in 1968 by Gyérgy Kepes, who headed the centre until the summer
of 1974, the CAVS was created with the aim of developing research in the field of Art, Architecture and Urban Planning, to prove the
viability of information technology as a new creative tool, and its application in collaborative urban-scale projects involving citizens,
seeking to mitigate the environmental impact produced by the rapid growth of modern cities. The article begins by focusing on the
figure of Kepes, the promoter of the initiative, and highlights those lines of work that he developed, throughout his professional ca-
reer, which directly influenced his conception of the centre and offers some references on the context in which he founded the CAVS.
A study is also made of a selection of significant works carried out by the first fellows who worked under the direction of Kepes, in
order to assess their contribution to the field of Architecture, and, more specifically, to the collective construction of the environment
through technology.

KEYWORDS Architecture, technology, urban project, Kepes, environment.
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| Center for Advanced Visual Studies (CAVS) del

Massachusetts Institute of Technology (MIT) se

inaugurd en 1968 bajo la direccion de Gyodrgy
Kepes, para quien el centro supuso la culminacién de
una larga trayectoria profesional que comenzé en Hun-
gria, donde nacié en octubre de 1906. A los dieciocho
anos entrd en la Budapest’'s Royal Academy of Fine Arts,
donde estudié con Istvan Csok y se relacioné con el gru-
po Munka, un colectivo de pintores agrupados en torno
al poeta revolucionario Lajos Kassék, donde entraria en
contacto con el futurismo, el suprematismo y el construc-
tivismo ruso y forjaria las bases de su planteamiento artis-
tico, desde entonces orientado hacia lo participativo y lo
social. En torno a 1928 abandona la pintura para dedicar-
se al fotomontaje, la fotografia y el cine y dos afos des-
pués, durante un viaje a Berlin para trabajar con Laszlo
Moholy-Nagy —con quien continuarfa colaborando tiem-
po después en Londres— su interés por la obra de John
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Ruskin y William Morris resurgi¢ y, con ello, la nocion que
tenia del artista como transformador del medio ambiente.
Gracias a su amistad con Moholy-Nagy, Kepes llega a
los Estados Unidos en 1937, donde acepta la direccion
del Light and Color Department en la New Bauhaus de
Chicago. Juntos realizaron varias obras y estudios centra-
dos en las leyes de la percepcion, influidos por la psico-
logia de la Gestalt, ideas que ya habfan sido exploradas
por Moholy-Nagy durante su etapa en la Bauhaus'. Es-
tas investigaciones se recogerfan en Language of Vision
(1944)?, donde Kepes planteaba un entendimiento del
fendmeno de la visién en términos de estructura, en el
que niveles compositivos como el equilibrio, el ritmo y la
armonia se integraban a partir de la percepcion, mediante
la vision natural del ojo en conjunciéon con diferentes me-
dios tecnoldgicos.

En 1945 Kepes es invitado como profesor asociado
en la School of Architecture and Planning del MIT para

1. Desde el comienzo de su trayectoria profesional, y especialmente durante su etapa en la Bauhaus, Moholy-Nagy desarrolld numerosos estudios en torno a
la percepcion y la sintaxis visual basados en la psicologia perceptiva de la Gestalt, que se materializaron en varias publicaciones y exposiciones, entre las que
destaca Film und Foto, inaugurada en Stuttgart en 1929 en colaboracion con el artista y cineasta aleman Hans Richter, comisario de la muestra y pionero en
el empleo de nuevos medios técnicos en el cine y la fotografia. Véase MOHOLY-NAGY, LaszI6. Vision in Motion. Chicago: Paul Theobald, 1947 y MOHOLY-NAGY,

Laszl0. La nueva vision y resefia de un artista. Buenos Aires: Ed. Infinito, 1963.

2. KEPES, Gydrgy. Language of Vision. Chicago: Paul Theobald, 1944.
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impartir la asignatura Freehand Drawing, la cual reformula-
ria segun el ideal pedagdgico de la Bauhaus, denominan-
dola Visual Design y orientandola hacia la exploracion de
las artes visuales a partir de las teorias de la percepcion
empleando nuevas tecnologias. Para lograrlo propuso la
experimentacion con medios, materiales y soportes inno-
vadores que ya se estaban empleando entonces, aunque
no se orientaban hacia la creacion artistica, como, por
ejemplo, la fotografia aérea, la holografia, el video o la tele-
vision, argumentando que la pintura y la escultura no eran
los Unicos medios posibles para la creacién artistica. Aun
asf, en torno a 1951 retomaria de nuevo la pintura 'y escri-
birfa una de sus obras mas relevantes, The New Landsca-
pe in Art & Science (1956)%, donde ponia de manifiesto las
posibilidades de la tecnologia para presentar las nuevas
fronteras del mundo visible, hasta entonces escondidas
de la visién poco entrenada del ojo humano. Entre 1954
y 1959 Kepes colabord en un proyecto de investigacion
con Kevin Lynch denominado The Perceptual Form of the
City (figuras 1y 2), que serfa la base para el libro The Ima-
ge of the City*, publicado por Lynch en 1960. El proyecto
aumentd su creencia en que la ciudad moderna se encon-
traba en un momento de caos visual y que era necesario
potenciar la dimensién publica del arte y apostar por la
reformulacién de aquellos entornos urbanos deteriorados
caracterizados por la carencia de una estructura.

Asi, en 1962 Kepes comienza a vislumbrar la necesi-
dad de un centro de investigacion que relacionara arte y
tecnologia con el objetivo de realizar proyectos medioam-
bientales a escala urbana. En aquellos momentos contd
con el apoyo de Catherine Stratton, esposa del presiden-
te del MIT, Julius Stratton y directora del Friends of the Arts
Committee, que actuaba como consejo asesor de la pre-
sidencia en cuestiones de arte. Y es que, desde que en
1949 se publicaran los resultados del informe Lewis®, que
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1. Gyorgy Kepes. The Perceptual Form of the City

(1959).

2. Gyorgy Kepes. City on Earth (1959).

establecia las bases de una reforma en la organizacion y
la pedagogia del MIT para mejorar el perfil de los egresa-
dos en la nueva sociedad tecnoldgica de la posguerra, se
habian ido materializando algunas propuestas para velar
por la aplicacion de la ética en los estudios cientificos y
tecnoldgicos y para aumentar el nUmero de asignaturas
de arte y humanidades en los departamentos de ciencia
e ingenierfa. La creacion del CAVS estaba en linea con
estas reformas, orientadas a “humanizar” la tecnologia,
como respuesta a los movimientos contraculturales que
surgieron en Cambridge tras la publicacion del libro The
Tecnological Society®, donde se culpaba a la tecnologia
de devaluar las dimensiones poética, simbdlica, religiosa
y técnica del hombre en favor de la eficacia impuesta por
los modelos racionales de la tecnologia. Ademas, el MIT
se habia convertido en blanco de los alegatos antibelicis-
tas que surgieron contra la guerra de Vietnam, debido a
su fuerte dependencia econdémica del Departamento de
Defensa de los Estados Unidos y a las investigaciones
sobre seguridad nacional que se desarrollaban en sus
laboratorios. En 1966 se cancelaron los proyectos rela-
cionados con la industria militar para apostar por otros
orientados a responder a las necesidades de la socie-
dad. Asi, el Departamento de Mecénica de Fluidos aban-
doné la investigacion con misiles para centrarse en temas
de impacto ambiental; el Departamento de Arquitectura,
reforzado tras la creacion del Urban and Regional Studies
Program, comenz6 a centrarse en proyectos urbanos
y paisajisticos vy, finalmente, se aprobd la creacion del
CAVS para fomentar la aplicacion de nuevas tecnologias
en proyectos vinculados con la transformacion del medio
ambiente y la sociedad.

La base sobre la que Kepes establecié los objetivos
del CAVS se encuentra en los libros que publicd en la
serie Vision & Value’, especialmente en Structure in Art

and in Science (1965)%, que recoge el enfoque de sus
investigaciones, basadas en el movimiento estructuralis-
ta que se desarrollé durante la segunda mitad del siglo
XX, en las décadas posteriores a la Segunda Guerra
Mundial, donde se cuestionaban los valores positivistas
y tecnoldgicos que dieron pie a la contienda. En esta
filosofia, que comparte campos comunes con la ciencia,
la tecnologia, el arte, la lingistica o la arquitectura, pre-
valece la “estructura” como “sistema” organizativo de
composicién y crecimiento por encima de la obra Unica
centrada en si misma. Este creciente interés por la tec-
nologia y los nuevos medios® era compartido por otras
instituciones, como la vecina Universidad de Harvard,
que a comienzos de los sesenta habia reforzado sus es-
tudios de Bellas Artes con la creacion del Departamento
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de Artes Visuales y que empez6 a impartir el titulo Visual
and Environmental Studies (VES) en 1963, ano en el que
se inaugurd la sede del nuevo departamento: el Carpen-
ter Center for the Visual Arts, un edificio icénico encarga-
do a Le Corbusier por Josep Lluis Sert, entonces decano
de la Harvard Graduate School of Design. También cabe
mencionar el programa Experiments in Art and Techno-
logy (EAT), fundado por Robert Rauschenberg y Billy
Kliver en los Laboratorios Bell de Nueva York en 1966,
y concebido como un programa de investigacion expe-
rimental internacional en el que desarrollar proyectos
artisticos colaborativos entre artistas, ingenieros y cien-
tificos, cuyos trabajos tuvieron una enorme repercusion.
Frente a ambas instituciones, debido a su relacion con la
industria militar, el CAVS podia ofrecer la mas avanzada

3. KEPES, Gyorgy. The New Landscape in Art & Science. Chicago: Paul Theobald, 1956.

4. LYNCH, Kevin. The Image of the City. Cambridge, Massachusetts: MIT Press, 1960.

5. Elinforme fue dirigido por el ingeniero Warren LEWIS entre 1947 y 1949. Report of the Committee on Educational Survey to the Faculty of the MIT. Cam-
bridge: MIT Press, 1949.

6. ELLUL, Jacques. The Technological Society. Nueva York: Knopf, 1964.

7. Entre 1965y 1972 Kepes publicd los siete volimenes de Vision & Value Series que incluian Education of Vision (1965); Structure in Art and Science (1965);
The Nature of Art and Motion (1965); Module, Proportion, Symmetry, Rhythm (1966); The Man-Made Object (1966); Sign, Image, Symbol (1966) y Arts of the
Environment. Para la serie contd con cientificos, criticos de arte, artistas, ingenieros y arquitectos de la talla de Rudolf Arnheim, Ludwig von Bertalanffy, Si-
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gfried Giedion, Ad Reinhardt, Kevin Lynch, Robert Smithson, Richard Buckminster Fuller, Pier Luigi Nervi, Alison y Peter Smithson, John Cage, Christopher
Alexander y Marcel Breuer, entre otros. En ellas se refleja su empefio por buscar un nuevo lenguaje de la vision que permitiera incorporar en la creacion artis-
tica valores propios de la ciencia y la tecnologia. Véase: ARNING, Bill. Gydrgy Kepes’ Vision & Value, 1965-1972. Cambridge, Massachusetts: ProQuest, UMI
Dissertation Publishing, 2008.

8. KEPES, Gyorgy. Structure in Art and in Science. Nueva York: George Braziller, 1965.

9. En los sesenta se estaba desarrollando en todo el mundo una revolucion cultural en muchos ambitos del conocimiento, pero quiza el que mayor incidencia
haya tenido haya sido el relacionado con la tecnologia. En 1949 Max Bense y Abraham A. Moles escribieron Asthetische Information, considerado como uno
de los textos fundacionales sobre el que se apoyaria Georg Nees para la exposicion “Computergrafik” celebrada en 1965 en Universidad de Stuttgart, a la que
siguio dos meses después la muestra “Computer-Generated Pictures” en la Howard Wise Gallery de Nueva York, centradas en la experimentacion artistica
mediante el empleo de nuevas tecnologias. En 1968, la muestra comisariada por Jasia Reichardt, “Cybernetic Serendipity”, celebrada en el Institute of Contem-
porary Arts de Londres, consagrd definitivamente el arte que empleaba la tecnologia como medio en el proceso creativo. Véase: REICHARDT, Jasia. Cybernetic
Serendipity. The Computer and the Arts. Londres: Studio International, 1968.
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3. Otto Piene. Cartel de la instalacion A field of Hot
Air Sculpture over Fire in the Snow (1969). Fotogra-

tecnologia, reorientando desde entonces su uso hacia la
regeneracion del medio ambiente!.

Las actividades del CAVS comenzaron en noviem-
bre de 1967, cuando termind la renovacion de su pri-
mera sede'". Kepes asumi6 la direccion del centro, que
no abandonarfa hasta junio de 1974, cuando tras ser
seleccionado como artista en residencia en la American
Academy de Roma dej6 la direccién en manos del artis-
ta Otto Piene. El perfodo durante el cual Kepes dirigi6 el
centro ha sido, por tanto, el objeto de estudio del pre-
sente articulo y, mas concretamente, aquellas obras que
aportan avances significativos en el campo de la arqui-
tectura y la construccién colectiva del medio ambiente
mediante el uso de la tecnologia. Con el fin de exponer el
analisis de estos proyectos de forma estructurada se ha
establecido una clasificacion en dos apartados: en primer
lugar, se analizan obras significativas de los residentes o
fellows del CAVS y a continuacion se presentan los gran-
des proyectos medioambientales de escala urbana de-
sarrollados durante aquellos afnos de forma colaborativa
entre artistas, arquitectos e ingenieros, que, aunque en
muchos casos no llegaron a realizarse, supusieron apor-
taciones significativas al campo de la arquitectura y el ur-
banismo, como se tratara de demostrar.

LA OBRA DE LOS PRIMEROS FELLOWS DEL

CAVS: DE LAS EXPLORACIONES CINETICAS

A LAS INSTALACIONES URBANAS

Como ya se ha indicado anteriormente, Kepes buscaba
fomentar la experimentacion con nuevas tecnologias,
con el fin de encontrar soluciones para actuar sobre el
entorno urbano, social y cultural en la nueva sociedad

fia: Bob Lyons.

de posguerra, fomentando la colaboracion interdiscipli-
nar entre los residentes del CAVS y los profesores de
la universidad. Asi, en los primeros cursos contaria con
ingenieros del MIT'? junto con varios fellows: el fotdgrafo
William A. Garnett, el escultor Harold Tovish y los artistas
Vassilakis Takis, Wen-Ying Tsai y Otto Piene. Entre sus
obras mas destacadas destacan las bellisimas fotogra-
flas aéreas de parques naturales en peligro de desa-
paricion realizadas por Garnett, que fueron publicadas
en la revista Life Magazine'® teniendo un gran impacto
mediatico debido a su difusién entre los lideres de los
movimientos estudiantiles en defensa de la conserva-
cién del medio ambiente. Kepes encontré en ellas un
paralelismo con la linea que habia iniciado en The New
Landscape in Art & Science (1956)'¢, donde exploraba
las posibilidades de los avances técnicos en fotografia
estroboscopica, microscopica y rayos X para mostrar la
analogia entre las estructuras que organizan los proce-
sos naturales y las que subyacen a las creaciones artisti-
cas. En el campo de la escultura, cabe mencionar el tra-
bajo de Tovish en torno a la obra Acceletator (1968), que
se mostro en el Museo Guggenheim de Nueva York' y
fue concebido tras la visita al Cambridge Electron Acce-
lerator, uno de los aceleradores de particulas mas po-
tentes del momento. En cuanto a las instalaciones, cabe
resefar la serie Sculptures E/ectromagnétiques, con
las que Takis indagarfa sobre la visualizacion de ondas
electromagnéticas, enlazando con los presupuestos del
dadaismo y el surrealismo, o las esculturas cibernéti-
cas de Wen-Ying Tsai, que empleaban la electrénica y
la cibernética como medios para establecer un didlogo
con el espectador’®. Finalmente, cabe resefar la serie

10. KEPES, Gyorgy. Proposal for the Center for Advanced Visual Studies. En: Kepes, Gyorgy (1963-1992). Serie 5: Individuals. Box 25, Folder 12. Cambridge,

Massachusetts: CAVSSC, MIT Program in Art, Culture & Technology, 1965, p. 6.

11. La primera sede del CAVS, el edificio W11 en 40 Massachusetts Avenue, es hoy el Religious Activities Center, ya que en 1994 el centro se traslado al edificio
N52, junto al MIT Museum. En 2009 se integraria en el MIT Visual Arts Program para crear el MIT Program in Art, Culture & Technology (AC&T) que tiene su

sede en el Wiesner Building.

12. Kepes contaria con la colaboracion del ingeniero Harold E. Edgerton, los profesores de ingenieria mecanica Norman Dahl, Ain A. Sonin y William Murray, el
profesor de ingenieria aerondutica Louis Sutro, el astrofisico Walter Lewin y el fisico Henry H. Kolm, todos ellos profesores del MIT.

13. GARNETT, William A. To See America: Splendors of the Bare and Beautiful Southwest. En: Life Magazine, marzo 1968, pp. 48-60.
14. KEPES, Gyorgy. The New Landscape in Art & Science. Chicago: Paul Theobald, 1956.

15. TOVISH, Harold. Harold Tovish. Nueva York: Guggenheim Museum, 1968.

16. TSAl, Wen-Ying. Cybernetic Scuptures Environment. Pittsburgh: Frick Fine Arts Building-University Art Gallery, 1971.
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de esculturas de luz en movimiento de Otto Piene y sus
instalaciones de Sky Art realizadas en colaboracién con
el Center for Space Research, donde traté de combinar
los fenémenos de luz e ingravidez empleando tubos de
polietileno transparentes hinchados suspendidos en el
aire, como en A field of Hot Air Sculpture over Fire in the
Snow (1969) (figura 3) o Lift and Equilibrium (1969) (fi-
gura 4), donde buscaba recuperar el espacio publico
para la ciudadania contando con su participacion activa
durante el proceso de creacién y montaje, convencido
de que solo asf seria posible una mejor reestructuracion
y humanizacion de la ciudad moderna'”.

Cabe destacar también la presencia del entonces ar-
tista cinético Jack Burnham, el escultor Ted Kraynik y el ci-
neasta Stan van der Beek. Burnham se centré en la inves-
tigacion, escribiendo durante aquel periodo su obra mas
reconocida: Beyond Modern Sculpture (1968)'8, donde
se recogen aportaciones valiosisimas que han ayudado
a comprender la transformacién de la escultura moder-
na, la cual no solo estaba adoptando nuevos materiales
y procedimientos creativos, sino que, ademas, estaba
ayudando a establecer las bases de una nueva estética
mas orientada hacia la creacion de “entornos” tecnolégi-
cos donde el objeto artistico pasaba a convertirse en un
“sistema” temporal real vinculando arte, medio ambiente
y tecnologia. Kraynik y Van der Beek, por su parte, explo-
rarfan las posibilidades de las nuevas tecnologias: el pri-
mero realizaria varias obras para la cadena de television
WGBH en las que empleaba proyecciones de imagenes
y circuitos de television para implicar la participacion del
publico™y el segundo se centrarfa en la creacion de ins-
talaciones sonoras interactivas de gran escala ubicadas
en espacios abiertos, en las que empleaba circuitos elec-
trénicos para responder luminicamente a distintos soni-
dos ambientales. Tras la incorporacion del compositor

Paul Earls al centro, ambos trabajarfan juntos en una
serie de piezas de arte sinérgico®, en las que traducian
sonidos musicales en patrones de luces realizadas con
proyecciones laser.

Si bien es cierto que las obras de estos primeros
residentes del CAVS consiguieron demostrar la viabili-
dad del uso de novedosos medios como herramientas
de creacion artistica en distintas disciplinas (fotografia,
cine, television, musica, escultura e instalaciones), con
obras de reconocido prestigio fruto de la exploracion
de nuevos medios técnicos —como la fotografia aérea
o los circuitos de television—, nuevos descubrimien-
tos cientificos —como los relacionados con las ondas

17. “...] la obra de arte llega al pdblico, se hace visible, comunica sobre todo con el espectador y el participante. La expansidn de la obra de arte puede ser
realizada incrementando el nimero de elementos, aumentando la dimension fisica de los objetos y los fendmenos, la exposicion en lugares (el cielo, por ejem-
plo) donde pueda contemplarlos mucha gente. [...] El artista podria ser una gran ayuda en la reconstruccion, reestructuracion y humanizacion de las ciudades”.

PIENE, Otto. Elements. Nueva York: Howard Wise Gallery, 1969.

18. BURNHAM, Jack. Beyond Modern Sculpture: The Effects of Science and Technology on the Sculpture of this Century. Nueva York: George Braziller, 1968.
19. SUTTON, Gloria. The Experience Machine. Stan Van der Beek’s Movie-Drome and Expanded Cinema. Cambridge, Massachusetts: MIT Press, 2015, p. 62.
20. En el catalogo de Vision and Television, Kraynik definiria la nocion de arte sinérgico. CONNOR, Russell. Vision and Television. Massachusetts: Brandais

University, 1970.
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electromagnéticas— o nuevas tecnologias —como los
aceleradores de particulas o los ordenadores—, también
es posible encontrar en algunas de ellas un deseo de in-
teraccion con el medio circundante y con el espectador,
como ocurre en las obras de Takis o Tsai, y un empeno
por fomentar la participacién activa de la ciudadania,
como ocurre en el trabajo de Piene, Kraynik o Earls. En
los cursos sucesivos, Kepes tratd de seguir avanzando
en estas lineas de investigacion seleccionando artistas
de varias disciplinas vinculados con la tecnologia, pero,
ademas, promovié una mayor interaccion entre ellos,
que compartirian estudios y se verfan involucrados en
exposiciones y publicaciones colectivas en las que tra-
bajarian colaborativamente. Entre ellos cabe mencionar
al arquitecto ecuatoriano Mauricio Bueno, quien desarro-
llarfa propuestas luminicas de caracter experimental que
evolucionarian para dar lugar a sus Light Towers (1970),
en las que proyectaba luces laser para generar patro-
nes geométricos luminicos de formas variadas en fun-
cién de su movimiento y que realizara en colaboracién
con Kay Larson?' y Michio Ihara. Este Ultimo trabajarfa,
ademas, en una serie de instalaciones urbanas cinéticas
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4. Otto Piene. Instalacion Lift and Equilibrium

(1969). Fotografia: Bob Lyons.

5. Michio Ihara. Instalacion Wind Tree, 1970.

que modificaban su apariencia segun las condiciones
ambientales, como Wind Tree (1970) (figura 5) y Pond of
Dreams (1970), que se exhibiria en la Exposicién Univer-
sal de Osaka en 1970. Destacan también las propuestas
del arquitecto espanol Juan Navarro Baldeweg, centra-
das en la exploracion de las relaciones que establecen
los individuos con el mundo fisico a través de diferentes
medios; el arquitecto austriaco Friedrich St. Florian, que
se centrd en proyectos paisajisticos de bajo impacto am-
biental; la compositora americana Maryanne Amacher,
que destacd por sus investigaciones en la musica elec-
tronica, realizando varias instalaciones sonoras en espa-
cios urbanos degradados de Boston, y los artistas Louis
Frangella, Lowry Burgess, Alejandro Otero, Keiko Prince
y Carl Nesjar, que trabajarian en varias propuestas de in-
tervencién sobre entornos urbanos empleando distintas
tecnologias como medio artistico.

LOS GRANDES PROYECTOS URBANOS PARA

LA RECUPERACION MEDIOAMBIENTAL

Si el primer objetivo del CAVS se centr¢ en facilitar a los
fellows medios y un espacio en el que desarrollar su obra
en colaboracion con cientificos e ingenieros, el segundo
se focalizé en la realizacion de proyectos que surgieran
como fruto de la colaboracion entre todos ellos. El primero
fue el proyecto para Boston Harbor (1967), donde Kepes
propuso una instalacion cinético-luminica que ayudara a
regenerar esta zona devaluada de la ciudad dotandola de
un icono reconocible a modo de puerta monumental. El
proyecto, mas que un alarde de sofisticacion tecnolégica,
debia aspirar a convertirse en un simbolo, un monumen-
to para la celebracion del Bicentenario de los Estados
Unidos, cuyos actos conmemorativos se celebrarian en
Boston?, y consistiria en una torre cinético-luminica de
cierta complejidad técnica que no llegd a realizarse por
falta de financiacion, ya que los eventos del Bicentenario
se trasladaron finalmente a Filadelfia. Esto provocé ten-
siones entre Kepes y algunos artistas, como Burnham,
quien, desilusionado, reprochd a Kepes que la ambicién

21. Entre 1970y 1972 Kay Larson ocuparia la posicion de research affiliate en el CAVS.
22. KEPES, Gydrgy. Center for Advanced Visual Studies. En: Report of the President and the Chancellor 1967-1968, Cambridge, Massachusetts: MIT Institute

Archives, 1968.
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y la naturaleza visionaria de sus proyectos hacian imposi-
ble su consecucion®. Aun asi, cada curso se plantearon
propuestas de intervencion para el Boston Harbor y, aun-
que la mayorfa quedaron sobre el papel, algunas fueron
recogidas por el Massachusetts District Commission y
ofras llegaron a ser parte de un amplio debate gracias a
exposiciones como “Explorations”, en la Hayden Gallery
(1969) y en el Smithsonian Institution’s National Collection
of Fine Arts de Washington (1970) y las itinerantes “Multi-
ple Interaction Team” (1972-1974), “Boston Celebrations”
(1975) y “You are Here, Boston Celebrations II” (1976). Si
el primer gran proyecto colaborativo del CAVS no pros-
pero, tampoco lo hizo la primera muestra colectiva orga-
nizada por Kepes para la X Bienal de S&o Paulo, que ter-
mind cancelandose cuando la mayoria de los artistas se
retiraron en protesta contra el régimen militar de Brasil. En
aquel momento, los movimientos estudiantiles comenza-
ron a lanzar fuertes recriminaciones contra la universidad
a través del periddico Thursday, en las que la acusaban
de ponerse en manos de los tecndcratas y servir a sus
fines politicos. Y es que en 1969, el cese en la colabo-
racion de la universidad con la industria militar se habia
empezado a poner en duda; la revista Time publicé un ar-
ticulo? en el que aseguraba que, tan solo en 1968, el MIT
habia recibido 108 millones de ddlares del Departamento
de Defensa para poner en marcha un sistema global de
vigilancia de lanzamiento de misiles. Sin embargo, pese a
los acontecimientos, Kepes® nunca dudo de que la Unica
solucién a estos momentos de crisis se encontraba en la
busqueda de un equilibrio entre arquitectura, arte y tecno-
logfa, y no era el Unico que lo pensaba, como demuestra
el hecho de que tan solo en ese ano se celebraron cinco
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grandes exposiciones: “Cybernetic Serendipity”, en el Ins-
titute of Contemporary Arts, en Londres; “Computer and
Visual Research”, en Zagreb; “The Machine, as seen at
the end of the Mechanical Age”, en el Museum of Modern
Art de Nueva York; “Some more beginnings”, una colabo-
racion entre el Experiments in Arts & Technology (EAT),
el Brooklyn Museum of Arts y el Museum of Modern Art
y, finalmente, “Event One”, organizado en el Royal Colle-
ge of Art por la recién creada Computer Arts Society, que
promovia el uso creativo de los ordenadores en el arte®.
A pesar de la cancelacion de la participacion del CAVS
en la Bienal de Séao Paulo, una versiéon modificada de la
muestra se presentarfa en 1970 en la Hayden Gallery y en
el Smithsonian Institution’s National Collection of Fine Arts
bajo el nombre “Explorations” (1970)" (figura 6), conce-
bida por Kepes como un “un pequerio bosque” donde se
presentaban las obras como exploraciones de fendme-
nos naturales y perceptivos, una “celebracion de la luz, la
temperatura, la electricidad o las fuerzas electromagnéti-
cas tan omnipresentes en nuestro entorno, que olvidamos
preguntarnos de dénde procede su poder y su belleza”?®.

Cabe destacar también otra exposicion relevan-
te comisariada por Burnham denominada “Software,

23. BURNHAM, Jack. Art and Technology: The Panacea That Failed. En: Video Culture: A Critical Investigation. Rochester: John G. Hanhardt-Visual Studies

Workshop Press, 1986, pp. 240-241.

24. Autor desconocido. MIT and the Pentagon. En: Time Magazine. Boston, noviembre 1969, pp. 48-49.

25. “We live in a time of crisis, but it is also a time of enormous promise and vitality. The most creative members of the artistic community are responding to
the scientific revolution with power and imagination, and are exploring its latent poetry”. KEPES, Gyorgy. The lost Pageantry of Nature. En: Artscanada. 1968,

n.’ 25, pp. 30-40.

26. REICHARDT, Jasia. In the beginning. En: White Heat Cold Logic, British Computer Art 1960-1980. Cambridge, Massachusetts: MIT Press, 2008, pp. 71-81.
27. “Explorations” se mostraria en la Hayden Gallery del MIT en marzo de 1970y en el Smithsonian American Art Museum de Washington, en abril del mismo

ano.

28. KEPES, Gyorgy. Explorations. Washington: Smithsonian Institution Press, 1970.
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6. Exposicion “Explorations” (1970). Fotografia: Nis- 9. Lowry Burgess. Listening for Light Hinge (1970)
han Bichajian. para la muestra “Earth, Air, Fire, Water: Elements of
7. Nicholas Negroponte, Seek (1970). Art” (1971). Fotografia: George Cope.

8. Nicholas Negroponte, Seek (1970). 10. Gyorgy Kepes. Exposicion “Great Number. The
City by Night” (1968) para La Trienalle di Milano.

information technology: its new meaning for art” (1970)%.
La muestra fue un intento de superacién de la diferencia
entre arte y tecnologia® y para ilustrar las posibilidades
de esta colaboracion interdisciplinar se presenté una se-
lecciéon de obras que incorporaban todo tipo de disposi-
tivos electrénicos. En ella se pudieron ver algunas obras,
como Seek (1970) (figuras 7 y 8), del Architecture Group
Machine del MIT dirigido por Nicholas Negroponte y vin-
culado a la Escuela de Arquitectura y Planeamiento, que,
al igual que el CAVS, orientaba sus proyectos a resolver
problemas medioambientales. En ella proponian un en-
torno construido para hdmsteres realizado con pequefos

blogues que organizaban un espacio cuya disposicion
se iba modificando de acuerdo con las preferencias que
mostraban los animales gracias a un brazo robético con-
trolado por un ordenador.

Sin embargo, si las obras de esta exposicion, al igual
que las investigaciones de Negroponte, se dirigian hacia
la vertiente tecnoldgica vy la aplicacion de la cibernética,
los proyectos del CAVS irfan adquiriendo paulatinamen-
te una orientacién cada vez mas dirigida a explorar las
relaciones del individuo con la naturaleza. Esto se hizo
evidente en la muestra “Earth, Air, Fire, Water: Elements
of Art” (1971)%', organizada en el Museum of Fine Arts de

29. La exposicion se celebraria en el Brooklyn Jewish Museum de Nueva York y en el Smithsonian American Art Museum de Washington.
30. BURNHAM, Jack. Software, Information Technology. Nueva York: Jewish Museum, 1970.
31. GUNTER, Virginia. Earth, Air, Fire, Water: Elements of Art. Boston, Massachusetts: Museum of Fine Arts, 1971.
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Boston, centrada en la exploracién de los elementos o
estados de la materia (la tierra, el aire, el fuego y el agua).
Cabe destacar obras como Listening for Light Hinge
(1970) (figura 9), de Lowry Burgess, donde trabajaba con
la luz y los reflejos producidos por unos prismas de hielo
sobre la superficie helada del Charles River.

Las investigaciones relacionadas con la interaccion
entre el medio ambiente y la luz se materializaron en las
propuestas para la plaza de Times Square, en Nueva
York, donde se desarrollaron una serie de intervenciones
denominadas Light Plays (1971), en las que empleaban
luz y sonido gracias al uso de circuitos de luces progra-
mados por ordenador. Todas ellas estaban vinculadas
a las investigaciones de Kepes relacionadas con la luz
y la percepcion recogidas posteriormente en la exposi-
cién “Great Number. The City by Night” (1968) (figura 10),
que prepard para La Trienalle di Milano, donde la idea de
ciudad, lejos de entenderse como un conglomerado de
formas estaticas e imperecederas, se concebia como un
campo visual de carécter efimero.

En esta misma linea se plantearon varias propues-
tas para un centro de informacién en Times Square que

aportase a los ciudadanos datos sobre actividades cul-
turales, noticias o informacién en tiempo real del tiempo
y los niveles de polucion o contaminacién acustica. En-
tre las propuestas cabe destacar Light Tower (1972), de
Michio Ihara en colaboracion con Mauricio Bueno (figu-
ra 11) o Light Cage (1972), de David Curt Morris, ambas
en la linea de las propuestas de torre presentadas para
el Boston Harbor unos anos antes. También cabe des-
tacar Square (1971) (figura 12), de Navarro Baldeweg,
que optd por un edificio de planta cuadrada en el que se
disponia una malla tridimensional sobre la que se abria
un espacio central creando un patio en el que proyectar
una serie de configuraciones visuales para documentar
e informar sobre diferentes actividades y eventos a la
ciudadania.

Finalmente, resulta de interés mencionar los proyec-
tos para el Charles River, que buscaban explorar nuevos
usos para el rio o incluso recuperar algunos tradiciona-
les integrandolos en la vida urbana. Durante tres cursos
académicos varios fellows trabajaron con alumnos de
la School of Architecture and Planning del MIT en tres
lineas de investigaciéon: en primer lugar, se realizaron
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11. Michio Ihara en colaboracion con Mauricio Bueno, Light Tower (1972). 14. Juan Navarro Baldeweg. Pneumatic Clouds over
12. Juan Navarro Baldeweg, Square (1971). Boston (1971).

13. Otto Piene. Rainbow (1971). Fotografia: Frank Wing/Boston Globe. 15: Michio Ihara. Floating Walkway (1971). Fotomon-
taje.

estudios de caracter medioambiental con el objetivo de
crear instrumentos para generar cierta conciencia eco-
l6gica en la sociedad, que se mostraron en una serie
de eventos artisticos en los que se involucraba a la ciu-
dadania. En segundo lugar, se planificaron soluciones
técnicamente innovadoras para el registro y la reduccion
de los niveles de polucién ambiental en la zona, a partir
de instalaciones en las que se combinaban procesos de
purificacién del agua del rio, barémetros para el control
de la polucién atmosférica o dispositivos para el regis-
tro y la visualizaciéon de la contaminacion acustica. Por
ultimo, se realizaron una serie de intervenciones a es-
cala urbana y paisajistica para la recuperacion del en-
torno natural del rio. Entre ellas destaca Rainbow (1971)
(figura 13), de Otto Piene, una escultura hinchable de
450 metros de largo realizada con tubos de polietileno
transparente de colores con forma de arcoiris relleno de
helio, que conectaba las dos orillas del rio suspendido
en el aire y mecido por la brisa, o Pneumnatic Clouds over
Boston (1971) (figura 14), de Navarro Baldeweg, una
instalacion con base en unos dispositivos suspendidos
en el aire que indicaban el grado de contaminacion at-
mosférica a modo de “apoyo informativo temporal”. La
agrupacion de dispositivos a una altura determinada y
su tonalidad indicaban qué areas estaban mas afec-
tadas por la contaminacion, de forma similar a como
los cumulos de nubes anuncian tormenta. Finalmente,
destacar Floating Walkway (1971), de Michio Ihara (figu-
ra 15), un centro para agrupar actividades culturales, re-
creativas y de ocio en conjuncion con la naturaleza que
se concretd en un complejo de seiscientas plataformas
sobre el rio que se conformaban en pasarelas, puentes,
rampas y senderos conectados con la orilla para dar lu-
gar a un parque flotante.

CONCLUSIONES

La gestacion de estos proyectos colaborativos dirigi-
dos a solventar los graves problemas ambientales que
estaban afectando a las grandes ciudades en aquel
momento no hubiera sido posible sin el uso de los no-
vedosos medios tecnoldgicos con los que contaba en
aquel momento el MIT, que, a través del CAVS, se pu-
sieron a disposicion de arquitectos, urbanistas, artistas
e ingenieros gracias a Kepes, quien, a pesar de estar
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sometido a fuertes presiones derivadas del contexto
politico y social, nunca dej6 de confiar en las posibi-
lidades de la tecnologfa y en su utilidad para la cons-
truccién de entornos urbanos sostenibles medioam-
bientalmente®2. De hecho, muchas de estas propuestas
forman parte de lo que se llegé a denominar Project Art,
que evolucionarfa desde una concepcion ligada a pro-
puestas utépicas para la transformacion de espacios
urbanos hasta la “instalacion” concreta de elementos
en él; actuaciones mas acotadas cuya mision era al-
terar el espacio ontoldgicamente y transformarlo en
su contenido perceptual destacando particularidades
insospechadas del mismo. En esta linea continuarian
avanzando las investigaciones del CAVS en afos su-
cesivos®, con numerosas propuestas que solo pueden
ser entendidas en profundidad a partir del analisis de
estas primeras obras.

Ademas, las propuestas aqui analizadas cobran cier-
ta relevancia en nuestros dias, ya que avanzan algunas
ideas que hoy en dia se estan revisando, dirigidas a la
transformacion de nuestros entornos urbanos en ciuda-
des inteligentes, que tratan de emplear las nuevas tecno-
logfas para enfrentarse a problemas derivados del tréfico,
la contaminacion ambiental y acustica, el transporte, la
escasez de vivienda digna en los sectores sociales mas
desfavorecidos o las desigualdades de oportunidades de

los ciudadanos en una sociedad cada vez mas comple-
ja. Por ello, su revision puede ayudar en la busqueda de
nuevos modos de proyectar que incorporen de manera
racional las nuevas tecnologias que desde finales de los
ochenta han irrumpido en el mundo de la arquitectura, no
solo a nivel académico, sino también a nivel profesional,
en muchas ocasiones sin una previa reflexién critica que
ayude a seleccionar aquellas tecnologias que puedan
mejorar las estrategias de proyecto méas adecuadas a
nuestra realidad actual.

32. Ademas de la bibliografia presentada a lo largo del texto, el articulo ha sido realizado empleando documentacion conservada en el Massachusetts Institute
of Technology que se encuentra repartida entre el MIT Institute Archives & Special Collections, MIT Museum Archives, MIT Library Storage Annex & Institute
Archives, MIT Rotch Library y Center for Advanced Visual Studies Special Collection (CAVSSC). Entre los documentos analizados han cobrado especial relevancia
para esta investigacion los informes de Gyorgy Kepes para el MIT Report to the President and the Chancellor, que se conservan en el MIT Institute Archives &
Special Collections y los archivos consultados en el CAVSSC, entre los que cabe destacar Collaborative Projects, CAVS (1971-1974), Individual Work by Fellows.
CAVS (1971-1974), Plans and Perspectives: Budget. CAVS (1971-1974), Kepes, Gyorgy (1963-1992) y Proposal for the Center for Advanced Visual Studies.

33. Aunque el presente articulo tan solo ha mostrado las obras realizadas durante los primeros afios de andadura del CAVS, que transcurrieron bajo la direc-
cion de Kepes, el centro continud como centro de arte desarrollando proyectos en esta linea hasta el afio 2009, cuando se integra en el MIT Visual Arts Program

para crear el MIT Program in Art, Culture & Technology (AC&T).
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En este sentido, es importante resaltar que la creacion
del CAVS se forjo en plena era de la transformacion digital,
iniciada tras la Segunda Guerra Mundial, en un periodo en
el que poco a poco se fueron asimilando nuevos medios
tecnoldgicos en diferentes disciplinas. La exploracion con
medios como la fotografia y el fotomontaje, derivados del
interés de Kepes por el estudio de la percepcion iniciados
por su maestro Moholy-Nagy, por ejemplo, influencié di-
rectamente la obra de los fellows del CAVS, quienes los
asimilaron como nuevos medios de representacién arqui-
tecténica. De hecho, si bien es cierto que la mayoria de
las propuestas no llegaron a realizarse, los fotomontajes y
las fotografias realizadas por los propios artistas y en mu-
chos casos por el fotdgrafo Nishan Bichajian son fuentes
documentales de gran riqueza que han permitido profun-
dizar en su analisis. Ademas, los estudios sobre la per-
cepcion realizados durante aquellos anos, la exploracion
con las nuevas técnicas de fotografia aérea y el desarrollo
de los ordenadores que se produjo desde finales de los
sesenta permitirfan en afos sucesivos evolucionar hacia
la fotogrametria, una tecnologia imprescindible hoy en dia
que permite deducir una proyeccién conica de la imagen
realizada, sus dimensiones y la ubicacion de una zona,
con el fin de generar mapas y planos de extraordinaria
precision a partir de la toma de fotografias aéreas, que
son irremplazables como base documental y para docu-
mentar el proyecto arquitectdnico y urbano.

Por otra parte, los estudios realizados por Kepes y
Lynch a finales de los aros cincuenta orientados a com-
prender de qué modo se conforma la imagen de la ciu-
dad y con qué instrumentos podemos intervenir sobre
ella, basados en el modo en que las personas perciben
e interactdan con el entorno urbano que les rodea a partir
de su propia experiencia, influyeron decisivamente en la
forma de enfocar los proyectos colaborativos del CAVS.
En ambos casos, la exploracion de la ciudad exigia una
exhaustiva toma de datos que incluia entrevistas, cuestio-
narios y dibujos de los ciudadanos, que permitian crear
mapas compuestos incorporando, junto con informacion
relativa a los elementos urbanos, otras referencias mas
subjetivas ligadas a la percepcion de las personas. La

N22_ ARQUITECTURA E INVESTIGACION APLICADA. VISIONES HETEROGENEAS

100

ciudadania adoptaba asf un papel relevante, tanto en el
andlisis de los problemas medioambientales que afecta-
ban a su entorno como en la toma de decisiones que se
realizaba a partir de ellos, que se presentaban en eventos
abiertos al publico buscando, por un lado, generar cierta
conciencia ecolégica en la sociedad vy, por otro, abrir la
participacion a la ciudadania sobre la toma de decisiones
en propuestas de intervencion urbana. Todas estas inicia-
tivas son hoy en dia una practica cada vez mas habitual,
como lo demuestran eventos como los talleres colectivos
de mapeo ciudadano, en los que, ademas de reflejarse
cuestiones relativas al medio fisico, geogréfico o cultural
de un area urbana, se recogen iniciativas ciudadanas in-
novadoras planteadas desde colectivos o comunidades
que plantean propuestas para construir una ciudad méas
sostenible, inclusiva y participativa y que muestran los va-
lores potenciales de una ciudadania activa.

Como hemos visto en las iniciativas expuestas, Kepes
procuré desde el primer momento reorientar el uso de la
tecnologia para la creacion de proyectos en los que se
trabajase colaborativamente, involucrando a arquitectos,
artistas e ingenieros, pero, ademas, participativamente
con la sociedad y en favor de la mejora del medio am-
biente, toda una premonicién sobre el modo de actua-
cién sobre la ciudad que hoy en dia se esta tratando de
llevar a cabo en el disefio urbano y paisajistico. Estos fue-
ron los presupuestos principales en los que Kepes basé
la concepcién del CAVS y que se vieron materializados
en las obras de los fellows, que demostraban la viabilidad
del uso de la tecnologia como herramienta de creacion;
la fructifera interaccién de artistas, cientfficos e ingenieros
en el desarrollo de proyectos; la posibilidad de vincular la
tecnologfa a una diversidad de dispositivos y la relevan-
cia de la participacion colectiva en la conformacion de la
ciudad. Todas las propuestas son ejemplos de colabo-
racion transversal entre disciplinas que podrfan servirnos
de gufa a la hora de buscar nuevas formas de relacionar
experiencias diversas en la disciplina arquitecténica que
nos puedan llevar a un mejor entendimiento de nuestras
ciudades y a su transformacién en entornos urbanos tec-
nolégicos y ciudades inteligentes.m
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The Center for Advanced Visual Studies (CAVS) of the Massachusetts Institute of Technology (MIT) opened in 1968,
under the direction of Gyorgy Kepes, for whom the centre was the culmination of a long professional career which
began in Hungary, where he was born in October 1906. At the age of eighteen, he entered the Budapest's Royal
Academy of Fine Arts. There, Kepes studied with Istvan Csdk and began to interact with the Munka circle, a group of
painters organised around the revolutionary poet, Lajos Kassék, where he came into contact with Futurism, Russian
Suprematism and Constructivism. He forged the bases of his artistic approach which, from then on, would be oriented
towards the participatory and the social. In 1928, Kepes abandoned painting to devote himself to photomontage,
photography and cinema. Two years later, during a trip to Berlin to work with Laszlo Moholy-Nagy -with whom he would
continue to collaborate later in London- his interest in the work of John Ruskin and William Morris reappeared, and with
it, his idea of the artist as a transformer of the environment. Thanks to his friendship with Moholy-Nagy, Kepes arrived in
the United States in 1937, where he accepted the directorship of the Light and Color Department at the New Bauhaus in
Chicago. Together they carried out various works and studies, focusing on the laws of perception influenced by Gestalt
psychology, ideas that had been explored by Moholy-Nagy during his time at the Bauhaus'. These investigations
were collected in Language of Vision (1944) 2, where Kepes introduced the idea of the phenomena of vision, in terms
of structure, in which composition levels, such as balance, rhythm and harmony were integrated through the natural
vision of the eye, in conjunction with different technological tools.

In 1945, Kepes was invited, as an Associate Professor at the MIT School of Architecture and Planning, to teach the
Freehand Drawing course, which he reformulated according to the Bauhaus pedagogical ideal. He renamed it as Visual
Design and focused it towards the exploration of the Visual Arts, starting from the theories of perception and using new
technologies. To achieve this, he proposed experimentation with innovative media, materials and technologies, such
as aerial photography, holography, video or television, that were already being used at the time, although they were
not oriented towards artistic creation, arguing that painting and sculpture were not the only means possible for artistic
creation. Even so, in 1951, he returned to painting and wrote one of his most relevant works, The New Landscape in Art
& Science (1956)%, in which he highlighted the possibilities of technology to show the new frontiers of the visible world,
until then hidden from the poorly trained vision of the human eye. Between 1954 and 1959 Kepes collaborated on a
research project with Kevin Lynch called The Perceptual Form of the City (figures 1 & 2), which would be the basis for
the book The Image of the City*, published by Lynch in 1960. The project increased Kepes' belief that the modern city
was in a moment of visual chaos and that it was necessary to enhance the public dimension of Art, committing to the
reformulation of those deteriorated urban environments, characterised by the lack of structure.

Thus, in 1962, Kepes began to glimpse the need for a research centre which linked Art and Technology, with the
aim of carrying out environmental projects on an urban scale. At the time, he had the support of Catherine Stratton, the
wife of MIT President, Julius Stratton, and Director of the Friends of the Arts Committee, which acted as the Advisory
Council to the Presidency on matters of Art. It is this support, from the results of the Lewis report® published in 1949,
which laid the foundations for reform in the organisation and pedagogy of MIT, to improve the profile of graduates
in the new post-war technological society. They had been working on some proposals to ensure the application
of ethics in scientific and technological studies, and to increase the number of courses of Art and Humanities in
the Departments of Science and Engineering. The creation of the CAVS was in line with these reforms, aimed at
“humanising” technology, in response to the countercultural movements that emerged in Cambridge after the
publication of the book The Technological Society®, where technology was blamed for devaluing the poetic, symbolic,
religious and technical dimensions of humankind, in favour of the efficiency imposed by the rational models of
technology. In addition, MIT had become the target of anti-war allegations which arose against the Vietnam War, due to
its strong economic dependence on the United States Department of Defense and the national security investigations
being carried out in its laboratories. In 1966, projects related to the military industry were cancelled to commit to others
aimed at responding to the needs of society. Thus, the Department of Fluid Mechanics abandoned missile research to
focus on issues of environmental impact; the Department of Architecture, reinforced after the creation of the Urban and
Regional Studies Program, began to focus on urban and landscape projects and, finally, the creation of the CAVS was
approved to promote the application of new technologies in projects related to the transformation of the environment
and society.

The basis on which Kepes established the objectives of the CAVS can be found in the books he published in the
Vision & Value series’, especially in Structure in Art and in Science (1965)%. This publication collects the focus of his
research, based on Structuralism, an intellectual movement developed during the second half of the 20th Century,
in the decades after the Second World War, where the positivist and technological values, which gave rise to the
war, were questioned. In this philosophy, which had a profound effect in Science, Technology, Art, Linguistics and
Architecture, the idea of “structure” prevails as an organisational “system” of composition and growth. The growing
interest in the use of technology and new media®, was shared by other institutions, such as the neighbouring Harvard
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University. In the early sixties, Harvard had reinforced the courses in Fine Arts with the creation of the Department of
Visual Arts and, in 1963, began to teach the programme Visual and Environmental Studies (VES), the year in which the
headquarters of the new department was inaugurated. This was the Carpenter Center for the Visual Arts, an iconic Le
Corbusier building commissioned by Josep Lluis Sert, then the Dean of the Harvard Graduate School of Design. It is
also worth mentioning the Experiments in Art and Technology (EAT) programme, founded by Robert Rauschenberg
and Billy Kltver at the Bell Laboratories in New York in 1966, and conceived as an international experimental research
programme to develop collaborative artistic projects between artists, engineers and scientists, whose work had a
huge impact. In addition to what both institutions could offer, the CAVS had the most advanced technology, due to
its relationship with the military industry which, from that time, has been used for regeneration of the environment'°.

The activities of the CAVS began in November 1967, when the renovation of the first headquarters' was completed.
Kepes assumed the directorship of the centre where he would stay until June 1974, when he left it in the hands of the
artist, Otto Piene, after being selected as artist-in-residence at the American Academy in Rome. The period during
which Kepes directed the centre has, therefore, been the object of study of this article and more specifically, those
works which have contributed significant advances to the field of Architecture and the collective construction of the
environment using technology. In order to present the analysis of these projects in a structured manner, a classification
has been established in two sections: firstly, significant works by the CAVS fellows are analysed, and secondly, the
large urban-scale environmental collaborative projects developed by artists, architects and engineers, during those
years which, although in many cases did not come to fruition, have meant significant contributions to the field of
Architecture and Urban Planning, as will be shown.

THE WORK OF THE FIRST CAVS FELLOWS: FROM KINETIC EXPLORATIONS TO URBAN INSTALLATIONS

As previously indicated, Kepes sought to encourage experimentation with new technologies in order to find solutions
to act on the urban, social and cultural environment in the new post-war society, fostering interdisciplinary collaboration
between CAVS fellows and university Professors. Thus, during the first courses to be held at MIT, engineers'? worked
with several fellows: the photographer William A. Garnett, the sculptor Harold Tovish and the artists Vassilakis Takis,
Wen-Ying Tsai and Otto Piene. Among the most outstanding works are the beautiful aerial photographs of endangered
natural parks taken by Garnett, which were published in Life Magazine'. This had great media impact, due to its
dissemination among the leaders of student movements in defence of conservation of the environment. In these
photographs, Kepes found a parallelism with the line that he had started in The New Landscape in Art & Science (1956) ",
where he explored the possibilities of technical advances in strobe, microscopic and X-ray photography, to show the
analogy between the structures which organise the natural processes, and those that underlie artistic creations. In
the field of sculpture, it is worth noting Tovish’s Accelerator (1968), which was shown at the Guggenheim Museum in
New York'®, and was conceived after his visit to the Cambridge Electron Accelerator, one of the most powerful particle
accelerators at the time. Regarding the installations, more noteworthy were the Sculptures Electromagnétiques series,
by Takis, which explored the visualization of electromagnetic waves, linking with the Dada and Surrealism movements,
or the cybernetic sculptures made by Wen-Ying Tsai, who used electronics and cybernetics as a means to establish
dialogue between the work of art and the viewer's. Finally, Otto Piene’s series of moving light sculptures and his Sky Art
installations deserve special mention. They were carried out in collaboration with the Center for Space Research, where
he tried to combine the phenomena of light and weightlessness using transparent polyethylene tubes suspended in
the air, as in, A field of Hot Air Sculpture over Fire in the Snow (1969) (figure 3), or Lift and Equilibrium (1969) (figure 4).
This was where he sought to recover public space for citizens, having their participation during the process of creation
and assembly, convinced that only in this way would a better restructuring and humanisation of the modern city be
possible'”.

The works of the kinetic artist, Jack Burnham, the sculptor, Ted Kraynik and the filmmaker, Stan van der Beek are
also noteworthy. Burnham focused on research and, during that period, wrote his most recognised work: Beyond
Modern Sculpture (1968)'8, where valuable contributions were collected which helped to understand the transformation
of modern sculpture. According to him, sculpture was not only adopting new materials and creative processes, but it
was also helping to establish the foundations of a new aesthetic, more oriented towards the creation of technological
“environments”, where the work of art became a real temporal “system”, linking Art, Environment and Technology.
For their part, Kraynik and van der Beek explored the possibilities of new technologies. The first carried out various
works for the WGBH television network, using image projections and television circuits to involve public participation'®,
and the second focused on the creation of large-scale interactive sound installations located in open spaces, using
electronic circuits to respond to different environmental sounds. After composer Paul Earls joined the centre, both
worked together on a series of synergetic works of art?’, in which they transformed musical sounds into light patterns
made using laser projections.
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It is true that the works of the first CAVS fellows proved the viability of using innovative media as tools for artistic
creation in different fields (photography, film, television, music, sculpture and installations). These were recognised
works of art, fruit from the exploration of new technical means -such as aerial photography or television circuits-, new
scientific discoveries -such as those related to electromagnetic waves- or new technologies, as in particle accelerators
or computers. However, in addition, some of these works showed a desire for interaction with the surrounding
environment and the viewer, as occurs in the works of Takis and Tsai, and also encouraged the collaboration of
citizens, as happens in the work of Piene, Kraynik and Earls. In the following academic courses, Kepes tried to continue
advancing in these research lines, not only by selecting artists from various disciplines related to technology, but also
by promoting a greater interaction among artists, encouraging them to share studios and to be involved in collective
exhibitions and publications. Among the new fellows, the Ecuadorian architect, Mauricio Bueno, in collaboration with
Kay Larson?' and Michio Ihara, developed experimental light installations that evolved into his Light Towers (1970),
in which he projected laser lights to create geometric patterns of various shapes based on their movement. Michio
Ihara also worked on a series of kinetic urban installations that changed their appearance, according to environmental
conditions, such as Wind Tree (1970) (figure 5) and Pond of Dreams (1970), exhibited at the World Exposition Osaka
held in 1970. In addition, there were the proposals of the Spanish architect, Juan Navarro Baldeweg, which focused
on exploring the relationships between individuals and the surrounding physical world, through different means; the
Austrian architect, Friedrich St. Florian, focused on landscape projects with low environmental impact; the American
composer, Maryanne Amacher, stood out for her research in electronic music, performed sound installations in
degraded urban areas in Boston; and, the artists Louis Frangella, Lowry Burgess, Alejandro Otero, Keiko Prince and
Carl Nesjar, who worked on various proposals placed in urban environments which used technology as an artistic
medium.

LARGE URBAN PROJECTS FOR THE RECOVERY OF THE ENVIRONMENT

If the first aim of the CAVS focused on providing the fellows with resources, and a space to develop their work in
collaboration with scientists and engineers, the second was focused on carrying out projects that emerged as a
result of collaboration between all of them. The first was the Boston Harbor project (1967), where Kepes proposed a
kinetic-light installation to regenerate this undervalued area of the city, by endowing it with a recognisable icon as a
monumental gate. The project, more than a display of technological sophistication, aspired to become a symbol, a
monument for the celebration of the Bicentennial of the United States, whose commemorative events would be held
in Boston?. This consisted of a kinetic-light tower of technical complexity which finally was not carried out, due to lack
of funding, as the Bicentennial events were moved to Philadelphia. This caused tensions between Kepes and some
artists, such as Burnham, who disappointedly reproached Kepes for the ambition and visionary nature of his projects
which made their achievement impossible®®. Even so, although many remained on paper, some of the proposals for the
Boston Harbor were collected by the Massachusetts District Commission, and others became part of a broad debate.
This was thanks to exhibitions such as, “Explorations” at the Hayden Gallery (1969) and at the Smithsonian Institution’s
National Collection of Fine Arts in Washington (1970), and the itinerant “Multiple Interaction Team” (1972-1974), “Boston
Celebrations” (1975) and “You are Here, Boston Celebrations II” (1976). If the first CAVS collaborative project did not
prosper, neither did the first collective exhibition organised by Kepes for the X Biennial of Sao Paulo, which ended
up being cancelled when most of the artists withdrew in protest against the Brazilian military regime. At that time,
student movements began to launch strong recriminations against MIT through the Thursday newspaper, accusing the
university of putting itself in the hands of the technocrats and serving their political ends. In 1969, the cessation of the
collaboration between the university and the military industry had begun to be questioned. Time magazine published
an article?* claiming that in 1968 alone, MIT had received 108 million US Dollars from the Department of Defense to
put in place a global missile launch surveillance system. However, despite the events, Kepes® never doubted that
the only solution to the crisis was in the balance between Architecture, Art and Technology, and he was not the only
person who thought so. In that year alone, five major exhibitions were held: “Cybernetic Serendipity”, at the Institute
of Contemporary Arts in London; “Computer and Visual Research” in Zagreb; “The Machine, as Seen at the End of
the Mechanical Age”, at the Museum of Modern Art in New York; “Some More Beginnings”, a collaboration between
the Experiments in Arts & Technology (EAT), the Brooklyn Museum of Arts and the Museum of Modern Art; and, finally,
“Event One”, organised at the Royal College of Art by the newly created Computer Arts Society, which promoted the
creative use of computers in Art?. Despite the cancellation of CAVS participation in the Sao Paulo Biennial, a modified
version of the exhibition was presented in 1970 at the Hayden Gallery, and at the Smithsonian Institution’s National
Collection of Fine Arts, under the name “Explorations” (1970) 2’ (figure 6). This was conceived by Kepes as “a small
forest” where the works were presented as explorations of natural and perceptual phenomena, a “celebration of light,
temperature, electricity or electromagnetic forces so pervasive in our environment, that we forget to ask ourselves where
its power and beauty come from” %,

Another relevant exhibition was that curated by Burnham, entitled “Software, Information Technology: its New
Meaning for Art” (1970)%. The exhibition was an attempt to overcome the difference between Art and Technology®
and, in order to illustrate the possibilities of this interdisciplinary collaboration, a selection of works that used all kinds
of electronic devices was presented. Among the works shown was Seek (1970) (figures 7 & 8), made by the MIT
Architecture Group Machine, directed by Nicholas Negroponte and linked to the School of Architecture and Planning,

PROYECTO, PROGRESO, ARQUITECTURA

which, like the CAVS, was focused on projects to solve environmental problems. Seek was an environment, made with
small blocks, and built for hamsters, whose layout was modified according to the preferences of the animals, thanks
to a robotic arm controlled by a computer.

However, if the works in this exhibition, like Negroponte’s research, were directed towards the technological
aspect and the application of cybernetics, the CAVS projects were gradually oriented towards the exploration of the
relationships between individuals and nature. This was evident in the exhibition “Earth, Air, Fire, Water: Elements of Art”
(1971)°" held at the Museum of Fine Arts in Boston, and focused on the exploration of the elements or states of matter
(earth, air, fire and water). Other notable works included Listening for Light Hinge (1970) (figure 9) by Lowry Burgess,
where he worked with light and reflections produced by prisms of ice on the frozen surface of the Charles River.

Research related to the interaction between the environment and light materialised in the Times Square project
in New York, where a series of installations called Light Plays (1971) combined light and sound, thanks to the use of
computer-programmed light circuits. All of them were linked to Kepes’ investigations on light and perception, collected
later in the exhibition “Great Number. The City by Night” (1968) (figure 10) made for La Trienalle di Milano, where the
idea of a city far from being understood as a conglomerate of static and imperishable forms, was conceived as a visual
field of an ephemeral nature.

Along these same lines, several proposals were made for an information centre in Times Square that provided
citizens with information about cultural activities, news or real-time information on the weather and levels of pollution.
Proposals included Light Tower (1972) by Michio Ihara, in collaboration with Mauricio Bueno (figure 11), or Light Cage
(1972) by David Curt Morris, both in line with the tower proposals presented for Boston Harbor a few years earlier. It is
also worth mentioning Square (1971) (figure 12) by Navarro Baldeweg, who opted for a square-plan building in which
a three-dimensional mesh was arranged, and on which a central space opened, creating a patio, where a series of
projections informed citizens about various activities and events.

Finally, the Charles River project, sought to explore new uses for the river and even recover some traditional ways
by integrating them into urban life. During three academic years, several fellows worked with students from the MIT
School of Architecture and Planning in three research lines. In the first, environmental studies were carried out with
the aim of creating instruments to generate a certain ecological awareness in society, which were shown in a series of
artistic events in which citizens were involved. In the second, innovative solutions were planned for registering levels
of environmental pollution in the area, starting from facilities that combined water purification processes in the river,
barometers for the control of atmospheric pollution, or devices for recording and displaying noise pollution. In the third,
a series of urban and landscape-scale interventions were carried out to recover the river's natural environment. Among
them was Rainbow (1971) (figure 13), by Otto Piene, a 450-meter-long inflatable sculpture made with rainbow-coloured
transparent polyethylene tubes filled with helium, which connected the two banks of the river, suspended in mid-air
and rocked by the breeze. Also, Pneumatic Clouds over Boston (1971) (figure 14), by Navarro Baldeweg, was an
installation based on devices suspended in the air that indicated the degree of air pollution as “temporary information
support”. The grouping of devices at a certain height, and their hue, indicated which areas were most affected by the
pollution, similar to how cloud banks announce a storm. Finally, Michio Ihara’s Floating Walkway (1971) (figure 15), a
centre for grouping cultural, recreational and leisure activities in conjunction with nature, took the form of a complex
of six hundred platforms over the river which were made up of walkways, bridges, ramps and trails connected to the
shore to create a floating park.

CONCLUSIONS

The creation of CAVS collaborative projects, aimed at solving the serious environmental problems that were affecting
large cities at that time, would not have been possible without the use of the new technological means that MIT had
at that time. All of them were made available through the CAVS to architects, urban planners, artists and engineers,
thanks to Kepes, who, despite being under strong pressure from the political and social context, always trusted in
the possibilities and usefulness of technology for the construction of environmentally sustainable urban projects®.
In fact, many of the proposals are part of what came to be called Project Art, which evolved from utopian proposals
for the transformation of the urban space to the “installation” of elements within it, allowing alteration of the space
ontologically, transforming it into perceptual content, and highlighting its unsuspected dimensions. During successive
years, the CAVS fellows continued their research with a variety of projects that can only be understood in depth from
the analysis of these first works.

In addition, the projects analysed in this article take on some relevance today, as they advance some ideas
currently being reviewed, which are aimed at transforming our urban environments into smart cities. These try to
use new technologies to face problems caused by traffic, environmental and noise pollution, the lack of housing
in the most disadvantaged social sectors or the inequalities of opportunities for citizens in an increasingly complex
society. For this reason, the review of all of them can help in the search for new projects which rationally use the new
technologies that have broken into the world of architecture since the late eighties, not only at the academic level,
but also at the professional level, and in many cases, without prior critical discussion to select the most appropriate
technologies for our current reality.

In this regard, it is important to highlight that the foundation of the CAVS was laid during the digital transformation
which started after the Second World War, in a period in which new technological media were gradually being
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assimilated into different disciplines. Exploration with media, such as photography and photomontage, derived from
Kepes' interest in the study of perception initiated by his mentor, Moholy-Nagy, for example, directly influenced the
work of the CAVS fellows, who assimilated them as new means of architectural representation. In fact, although it is
true that most of the proposals did not come to fruition, the photomontages and photographs, made or taken by the
artists themselves, and in many cases by the photographer, Nishan Bichajian, are rich documentary sources that
have allowed us to deepen the analysis of the projects. In addition, the studies on perception carried out during those
years, the exploration with the new aerial photography techniques, and the development of computers which occurred
from the late sixties, allowed the later evolvement towards photogrammetry, an essential technology today, allowing
a conical projection of the image, its dimensions, and the location of an area to be deduced, in order to generate
accurate maps starting from aerial photographs, which are irreplaceable for documenting architectural and urban
projects.

On the other hand, the studies carried out by Kepes and Lynch in the late fifties had a great influence on CAVS
collaborative projects. Those studies were aimed at understanding how the image of the city was shaped, and
what instruments could be used to that end, based on the way in which people perceive and interact with the urban
environment from their own experience. In both cases, the exploration of the city required an exhaustive collection of
data that included interviews, questionnaires and drawings made by citizens. This allowed the creation of complex
overlapping maps, together with data related to urban elements and information from citizens. The studies adopted a
relevant role, both in the analysis of the environmental problems that affected their cities, and in the decision-making
that was carried out based on them. This was presented at open events, seeking, on the one hand, to create a
certain ecological awareness in society, and, on the other, to encourage citizen participation in decision-making in
urban projects. All these initiatives are nowadays an increasingly common practice, as evidenced by events, such
as collective mapping workshops. In addition to reflecting issues related to the physical, geographical or cultural
environment of an urban area, these initiatives collect proposals from the citizenry, groups or individuals, to build a
more sustainable, inclusive and participatory city showing the potential values of active citizenship.

As we have seen in the projects presented, from the first moment, Kepes tried to reorient the use of technology
for the creation of collaborative projects which involved architects, artists and engineers, participating with society
to improve the environment, a complete precursor of the work that is being carried out today in the field of Urban
Design and Landscape. These were the main ideas on which Kepes based the foundation of the CAVS, that were
materialised in the works of the fellows, and which demonstrated the feasibility of using technology as a tool for
creation, the fruitful interaction of artists, scientists and engineers in the development of projects, the possibility of
linking technology to a variety of devices, and the relevance of collective participation in shaping the city. All of these
projects are examples of cross-disciplinary collaboration that could serve as a guide when looking for new ways of
connecting a variety of experiences in the field of architecture, which can lead us to a better understanding of our cities
and their transformation into technological urban environments and smart cities.

1. From the beginning of his professional career and especially during his time at the Bauhaus, Moholy-Nagy developed various studies around visual perception and syntax
based on Gestalt perceptual psychology, which materialized in various publications and exhibitions. Among the most notable are Film und Foto, inaugurated in Stuttgart in
1929, in collaboration with the German artist and filmmaker Hans Richter, curator of the exhibition and pioneer in the use of new technical means in film and photography.
See: MOHOLY-NAGY, LaszI0. Vision in Motion. Chicago: Paul Theobald, 1947 and MOHOLY-NAGY, LaszI0. La nueva visién y resefia de un artista. Buenos Aires: Ed. Infinito, 1963.
2. KEPES, Gydrgy. Language of Vision. Chicago: Paul Theobald, 1944.

3. KEPES, Gydrgy. The New Landscape in Art & Science. Chicago: Paul Theobald, 1956.

4. LYNCH, Kevin. The Image of the City. Cambridge, Massachusetts: MIT Press, 1960.

5. The report was led by engineer Warren LEWIS between 1947 and 1949. Report of the Committee on Educational Survey to the Faculty of the MIT. Cambridge: MIT Press,
1949.

6. ELLUL, Jacques. The Technological Society. Nueva York: Knopf, 1964.

7. Between 1965 and 1972 Kepes published the seven volumes of the Vision & Value Series that included Education of Vision (1965); Structure in Art and Science (1965);
The Nature of Art and Motion (1965); Module, Proportion, Symmetry, Rhythm (1966); The Man-Made Object (1966); Sign, Image, Symbol (1966) y Arts of the Environment. For
the series, Kepes featured articles by scientists, art critics, artists, engineers and architects as Rudolf Arnheim, Ludwig von Bertalanffy, Sigfried Giedion, Ad Reinhardt, Kevin
Lynch, Robert Smithson, Richard Buckminster Fuller, Pier Luigi Nervi, Alison & Peter Smithson, John Cage, Christopher Alexander and Marcel Breuer, among others. They reflect
his efforts to search for a new language of vision that would allow the incorporation of science and technology into artistic creation. See: ARNING, Bill. Gyrgy Kepes’ Vision &
Value, 1965-1972. Cambridge, Massachusetts: ProQuest, UMI Dissertation Publishing, 2008.

8. KEPES, Gydrgy. Structure in Art and in Science. Nueva York: George Braziller, 1965.

9. In the sixties, a cultural revolution was taking place all over the world in many fields of knowledge, but perhaps the one with the greatest impact was that related to techno-
logy. In 1949 Max Bense and Abraham A. Moles wrote Asthetische Information, considered one of the founding texts on which Georg Nees would lean for the “Computergrafik”
exhibition held in 1965 at the University of Stuttgart, which was followed two months later by the exhibition “Computer-Generated Pictures” at the Howard Wise Gallery in New
York, both focused on artistic experimentation through the use of new technologies. In 1968, the exhibition curated by Jasia Reichardt, “Cybernetic Serendipity”, held at the
Institute of Contemporary Arts in London definitively consecrated art that used technology as a medium in the creative process. See: REICHARDT, Jasia. Cybernetic Serendipity.
The Computer and the Arts. London: Studio International, 1968.

10. KEPES, Gyorgy. Proposal for the Center for Advanced Visual Studies. In: Kepes, Gydrgy (1963-1992). Serie 5: Individuals. Box 25, Folder 12. Cambridge, Massachusetts:
CAVSSC, MIT Program in Art, Culture & Technology, 1965, p. 6.

11. CAVS's first headquarters, the W11 building at 40 Massachusetts Avenue, is today the Religious Activities Center, since in 1994 the center moved to building N52, next
to the MIT Museum. In 2009 it would join the MIT Visual Arts Program to create the MIT Program in Art, Culture & Technology (AC&T) which is based in the Wiesner Building.
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12. Kepes counted on the collaboration of the engineer Harold E. Edgerton, the professors of Mechanical Engineering Norman Dahl, Ain A. Sonin and William Murray, the
professor of Aeronautical Engineering Louis Sutro, the astrophysicist Walter Lewin, and the physicist Henry H. Kolm, all from MIT.

13. GARNETT, William A. To See America: Splendors of the Bare and Beautiful Southwest. In: Life Magazine, March 1968, pp. 48-60.

14. KEPES, Gyorgy. The New Landscape in Art & Science. Chicago: Paul Theobald, 1956.

15. TOVISH, Harold. Harold Tovish. New York: Guggenheim Museum, 1968.

16. TSAI, Wen-Ying. Cybernetic Scuptures Environment. Pittsburgh: Frick Fine Arts Building-University Art Gallery, 1971.

17. “(..) the work of art reaches the public, becomes visible, communicates above all with the viewer and the participant. The expansion of the work of art can be done by
increasing the number of elements, increasing the physical dimension of objects and phenomena, exhibiting them in places (the sky, for example) where many people can
see them. (...) The artist could be a great help in the reconstruction, restructuring and humanization of cities”. PIENE, Otto. Elements. New York: Howard Wise Gallery, 1969.
18. BURNHAM, Jack. Beyond Modern Sculpture: The Effects of Science and Technology on the Sculpture of this Century. New York: George Braziller, 1968.

19. SUTTON, Gloria. The Experience Machine. Stan Van der Beek’s Movie-Drome and Expanded Cinema. Cambridge, Massachusetts: MIT Press, 2015, p. 62.

20. In the exhibition catalog Vision and Television, Kraynik explained the notion of Synergetic Art. CONNOR, Russell. Vision and Television. Massachusetts: Brandais University,
1970.

21. Between 1970 and 1972 Kay Larson held the position of Research Affiliate at the CAVS.

22. KEPES, Gyorgy. Center for Advanced Visual Studies. In: Report of the President and the Chancellor 1967-1968, Cambridge, Massachusetts: MIT Institute Archives, 1968.
23. BURNHAM, Jack. Art and Technology: The Panacea That Failed. In: Video Culture: A Critical Investigation. Rochester: John G. Hanhardt-Visual Studies Workshop Press,
1986, pp. 240-241.

24. Unknown author. MIT and the Pentagon. In: Time Magazine. Boston, November 1969, pp. 48-49.

25. “We live in a time of crisis, but it is also a time of enormous promise and vitality. The most creative members of the artistic community are responding to the scientific
revolution with power and imagination and are exploring its latent poetry”. KEPES, Gydrgy. The lost Pageantry of Nature. In: Artscanada. 1968, n. 25, pp. 30-40.

26. REICHARDT, Jasia. In the beginning. In: White Heat Cold Logic, British Computer Art 1960-1980. Cambridge, Massachusetts: MIT Press, 2008, pp. 71-81.

27. “Explorations” was held at the MIT Hayden Gallery in March 1970, and at the Smithsonian American Art Museum in Washington, in April of the same year.

28. KEPES, Gybrgy. Explorations. Washington: Smithsonian Institution Press, 1970.

29. The exhibition was held at the Brooklyn Jewish Museum in New York and at the Smithsonian American Art Museum in Washington.

30. BURNHAM, Jack. Software, Information Technology. New York: Jewish Museum, 1970.

31. GUNTER, Virginia. Earth, Air, Fire, Water: Elements of Art. Boston, Massachusetts: Museum of Fine Arts, 1971.

32. In addition to the bibliography presented throughout the text, the article has been carried out using documentation preserved at the Massachusetts Institute of Technology,
that is distributed among the MIT Institute Archives & Special Collections, MIT Museum Archives, MIT Library Storage Annex & Institute Archives, MIT Rotch Library and Center
for Advanced Visual Studies Special Collection (CAVSSC). Among the documents analyzed, it is worth to mention GyGrgy Kepes' reports for the MIT Report to the President and
the Chancellor, which are kept at the MIT Institute Archives & Special Collections and the archives consulted at the CAVSSC, such as Collaborative Projects, CAVS (1971-1974),
Individual Work by Fellows. CAVS (1971-1974), Plans and Perspectives: Budget. CAVS (1971-1974), Kepes, Gydrgy (1963-1992) and Proposal for the Center for Advanced
Visual Studies.
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