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INTENTION

Visual Studies at the University of Pennsylvania is a three-
semester sequence which develops architectural representation-
al skills through a series of technique-based exercises. Themati-
cally, the exercises insist on the speculative nature ol drawings
and their capacity to provoke and communicate ideas. The
sequence aims to produce keen analytical sensibilities by
extending the role ol drawing into territories of projection and
imagination. Visual Studies 111 the last in the sequence, is given
in the first semester of the second year of the Graduate
Program. It continues the established trajectory through the
introduction of digital drawing and aims to promote new design
directions through the active identification of the salient
strengths and limitations of digital techniques. A series of
intensive two-day workshops punctuate the studio sequence at
critical points in the development of the studio project.
informing and supporting the studio work with digital tech-
niques. The aim is to provoke a reconsideration of the uses of
digital representation by creating a useful discourse hetween
visual studies and design explorations undertaken in the studio.
The method arises from a view that the architectural projeect
exisls in a state of hecoming, accumulating in spaces between
its generative strategies and their representations. and hetween
digital representations and material ones. The stadio, given in
the tall of 2000, was called Chora and propdscd the design of a
Student Center for the University of the Arts in Center City.
Phitadelphia. which would house a public dance theater.
Through its procedural explorations and its programmatic
content, the studio was positioned to consider relationships
between space. time, subjectivity and materiality. The Visual
Studies Warkshops support these explorations. Due 1o their
liminal position relative to the design studio. they provide the
eritical distance necessary to consider and evaluate design
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VISUAL STUDIES WORKSHOP SEQUENCE

Each workshop follows the same basic schedule: an afternoon
lecture deseribing the content of the workshop and elaborating
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its themes tllmuéh examples is followed by a series of skill
demonstrations in the digital design lab. Students are given
information about available online tutorials and relevant texts.
which address the necessary skills for the workshop. In
addition. each workshop has an accompanying set of guidelines
and a step-by-step schedule with  requirements for three
intermediary critiques. Teaching assistants are available in the
evening to address software questions and problems in the
studio. It i a requirement that the work must be completed by
the deadline and a small reference image posted to the
submissions folder of a designated server. Selected projects are
made available for public view digitally. In addition, the
students print their work in a large format and hang it for a
gallery review before the next studio meeting. Visual studies
drawings are reviewed and discussed relative to the studio work.

Warkshop One: TIME IMAGE

And it is never a waste of time, whaterer trade 1ce are
engaged in, 1o contemplate with careful regard  the
natural wonders, particularly when they have a bearing
on our trades. Architecture is light. because it is throngh
light that we see i1,

— Amedee Ozenfant!

While it is, as Ozenlant concludes, light that makes us see
architecture. the relationship is not uni-directional. As architec-
tures as ancient as the Pantheon attest, the relation is transitives
Light is architecture, because it ix through architecture that we
see it. Wallace Stevens asked. "What slice of sun does vour
building have?” Louis Kahn correborates. “What slice of sun
enters your room? As if to say that the sun never knew how
great it was until it struck the side of a building.™ Light, and
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the shadows created by light and form. are fundamental to the
description of space both in architecture and in its pictorial
representation. Shadows east on surfaces orient them in space
and reveal volume, color and texture. Changes in surface
qualities. for example. reflectivity. can hide or distort volumne
and mass. Prevccupations with the material presence of light in
the Western pictorial tradition can be traced from the Renais-
sance through to the contemporary installation works of James
Turrell. The preeise caleulations offered by digital media 1o
simulate  light behavior in a digitally constructed  secne.
matched with the use of light emerging from behind the
computer screen which make the caleulation visible, recall the
duality of light as both an objeet of vision and its agent.! As an
object of vision, it can operate as a sign. complicit in a visual
language. As an agent. it is a natural phenomenon. one that is
simulated with inereasing precision by rendering algorithms in
software progrums. The first workshop brings this often-over-
looked duality to the fore. Images are created with this duality
in mind. Results of rendering algorithms (light as agent) are
seen as the beginning of a process of representation whose goal
it is 1o make the duality of light as agent and object operable.
Representation uses the simulation ereatively. 10 imagine and
project new possihilities,

Because of the changing nature of light through the day and
through the seasons, the relation of architecture and light
makes apparent another fundamental phenomenon. the pas-
sage of time. In his outdoor paintings ol Chartres and Rouen
Cathedrals, the Haystacks. and not least the work that coined
the term for the movement. Impression: Sunrise. Claude Monet
paints one flecting moment in a quantitatively homogeneous
time. The capture of this moment. akin to the
repeatable, iterative. technique. EFach canvas is made in the
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same format. with the same viewpoint. but at a different time.
Time passage is understood  hecause the only registrable
changes in the painting are those having to do with a change in
the location and disposition of light and shadow. The spatial
viewpoint is static. Fach different light condition creates color
and textural effects that suggest movement in time. The
experienee of viewing these fmages in series compresses time:
changes in light and shadow over an entire day can be viewed
in a few seconds.

[n the Workshop. the students create a series of “fleeting”

images of an intimate space of their own lesign. The passage of

time is recorded through the movement ol’rlighl through the
space over the course of a single day {sunrise to sunset). The
techniques of repetition and superimposition are explored
relative to examples from [mpressionist and Cubist painting and
the photographic experiments of Jules-Etienne Marey. Fad-
weard Muybridge and Thomas Eakins.t At least twenty views.
senerated and rendered in Form-Z. are superimposed and
composed along with digitally scanned images using Photoshop.
Mimicking the techniques of carly moving pictures, the
rendered views are then assembled into a short animation. In

the course of the workshop. students generate a simple 3D
mode] with apertures for light. They leam how to manipulate
the cone of vision 1o create views and how to set up and change
tie sun position. They test both the model and the quality of
lizht by rendering the seene using only gray tones, Experiments
with transparencies and reflections are done which introduce
differences in various rendering  algorithins including the
differences hetween raytracing and radiosity.

Contemporaneously in the studio. analyses of site and building
orientation and massing are carried out. The workshop tech-
niques are used to study changing light and shadow on the site
over the course of a day and seasonally. Building orientation.
mas=sing and apertures are designed relative 10 these visualiza-
tions. Students construct narratives relating light to program
and 1o temporal qualities of use. A corollary assignment in
studio requires students o construct an interior perspective of a
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Fig. 2. Time Image. Kathrvn Strand.
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Fig. 3. Interior. Sera Baldwin.

single space in the building where at least one wall is an
exterior wall with an aperture. Students are instructed how to
create renderings  using radiosity. where all surfaces are
caleulated as lights. Their projects develop using several

these stidies 1o begin to calibrate the exterior skins of the

huilding and its apertures to the interior spaces.

Workshop Two: 31) COLOR CONSTRUCTIONS

Colors are primordial ideas, the children of light.
p
.
—,Iohdnnea ltten®

The studies on brightness and quantity of light completed in
the first workshop are enhanced in the second with the addition
ol the variable of color. The absorption or reflection of light off
~ur| aces and conzequently the levels of light in any given space
is largely determined hy color. In addmun. mlur interacts
pereeptually with surfuce and volume and can be seen as
constituent of form.® 1t can modily the size of a space or object
or alter the perception of distance or nearness of objects in
space. Workshop Two provides a vehicle for students to learn
about color systems and deploy color as a spatial technique
both in the digital and material realm.

The workshop embraces both the formal and intuitive ap-
proaches o the study of eolor, lollowing both the formal system
ol Albert Munsell’ and the collected sensorial experiments of
Josef Albers® Johannes lten’s® series of contrast relationships
James Turrell to

combining the formal and the

ol are illustrated through the work of
cmphusiye the potemiulr
n addition. a short history of 109th century color
thearies and systems such as those of Michel Eugene ( Yhevreul
and Philipp Otto Runge hackground the work aml are used to
deserihe some of the thry of color categorizations that lead

intuitive. |

up o the formal systems (hue. lightness and saturation) used to
deseribe color mathemati ally in the digital realm.

The students are asked to compose a color accurate model.

including transparencies. reflections and textures. from their
reading of the spatial configuration of a painting by EI Lissitzky,
Wassily Kandisky, or Paul Klee. The paintings are chosen for
their achievement of material and spatial effeets through the
use of color. El Lissitzky’s writings on the Prouns. in particular,
deseribe the strong association of colors with specific materials.
“Color aceuraey is a tricky problem.™® The chemical-physical
delinition of color is always opposed to the psvcho-physical
perception of color which is determined by comparison and
contrast. depth and [rame. As Albers describes, the value of
color is inherently dynamic, due to its interaction with other
colors or with the absence of color. Paolo Pino. a Venetian
author in the 16th century, referred to the composition of
colors on canvas as “the true alchemy of painting.™ It is not so
difficult to believe that those re:puneible for mixing colors from
pigment came to be regarded as magicians or sorcerers. capable
of making lead into cmld Light w(-med to glint off gold paint
and pure gnld in the same way: the real becann- oqual«rd with its
representation. As James Turrell has said. “We are often fooled
by visual experiences perhaps precisely because we believe so
readily in what we see.”

The required final image includes a plan and section of the
space of the chosen painting in addition to multiple perspecti-
val views that illustrate an understanding of color contrasts or
interactions studied. To achieve this, sludenls generate planes
and volumes of various colors and materials. Techniques of
synthetic spatial analysis are introduced. both to deform and
transform ohjects and to create orthographic projections. The
requirement for color aceuracy dictates that they explore how to
manipulate color values and surface effects. Associated effects
like texture and specular maps. transparency and other surface
transformations are also introduced including the more realistic
procedural maps and custom shaders, Techniques from Work-
shop One, namely. altering scale. perspective and lighting,
continue to be refined. The final image is again a superimposi-
tion. based on a visual movement thmu"h the model. Post-
production techniques are introduced to Iurllwr develop the
image compositionally. The spatial translations from two-di-
mensional painting to three-dimensional digital models are
constructed rigorously. attentive to the intuitive and formal
properties ol color as spatially constitutive. The paintings
selected already suggest ambiguities concerning dimensional
relationships. Research on these painters and their afliliations
promote experiments in the studio which further explore
relationships of color. space, form and material as related 1o
representation.

In the studio. these studies are applied to the previous radiosity
solutions in research related to materials. Students test different
simulations of color and texture under the specifie lighting
canditions determined hy the previous assignment. At this time,
they are asked to begin physical material studies. taking into
account specifie structural properties of the material they have
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Fig. 5. 3D Color Construction. Josh Pincus.

chosen and analyze its fabrication techniques. These material
constructions are tested against the digital simulations for their
phenomenal effeets. The simulations, in turn, are tested against
the material construets for their tectonte qualities and structural
viability.

Workshop Three: STATIC ORDERING SYSTEMS

Products of Architecture are defined as the result of the
union of representation (lineamenta) and construction
(structura).

— Alherti, 6th Book of Architecture

Part One: Construction Animation

Mareo Fraseari discusses construetion itsell as the manifestation
of the architectural activity of construing: “We are coneerned
with the manner in which architects build in order 10 construe.
The Process of construction is manual and operative and the
Process of construing is mental and reflective.™ He further
posits that true architecture. with its root of rechne should
necessarily include the activity defined as exercising rational
methods towards a specific productive end. He reachies for an
understanding of architecture hoth as a construing, a mental
activity and construetion. a physical activity. Architecture is
represented as a technology produced by man and il_ is placed
in the historical dimension and analyzed in its evolutionary and
phenomenological process. Treating the architecture like the
body, Frascari carries out the surgical impulse; a disseetion is
performed to gather knowledge. The technique iz reflection —
what Fraseari calls, “retrospeetive invention of the real through
a postumortent an anatomical demonstration.”™ The constitu-
tive elements of the architecture are cut apart and reassembled
as a way of learning about them and about the manner in which
the architecture is constructed. The architectural detail s
posited as the locus of resolution for the tension that exists
hetween the construction (as object) and the construing (as
mental activity).  Drawings are constructed to record  this
aperation. Beginning with an understanding of this technique
and of the later article, “The Tell-the-Tale Detail,”™ the
students are asked to choose a recent building in conjunction
with the required Case Stadies.”® They research the building
and examine its design process and the application of aesthetic
objectives.”® The students are asked to undertake the digital
representation of o specific component. They analyze and
create the pieces ol the assembly, and then set them into
motion using three-dimensional animations that recreate the
way it comes together, The anim representation hegins with the
vareful three-dimensional digital construetion of each element,
constructed in the manner delineated by Frascari in his
deseription of the work of Rusconi:

He collects fragments of construction and explains them
genetically. His representations are not simple sections and
elevations but rather sophisticated axons. Tri-dimensional
representations of details tell the full story of the process of
Rusconi’s construing. The system of representation  of
details also tells the full story of the process of construc-
tionM"

Building on the first two workshops. the drawings are required
to represemt the detail components as closely as possible.
Formal. spatial and construetion accuraey is required. Students
refine their use of techniques related to surfuce rendering
including the use of color. reflection and transparency. The
construction sequence is created using rendered still images.
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Fig. 6. Construction Animation Exterior Wall Detail. Phoenix Public Librarv. Mark Meyer.

Predictably. the ecase studies productively inform the studio
projects. In particular, students are introduced to the idea of
reading buildings as a structured collection of ordered systems.
They begin to see their studio projects in the same way.
Environmental considerations are brought to bear on the design
reconsideration of material issues related to
“anatomical demonstrations™.

as well as o
structure. Their analyses. akin to
disassemble the systems and their components in order to
understand how they are re-assembled. The “mental constru-

ing” is registered as a dynamie represemation.

Part Two: Digital Analytique

Given the following excerpt from Frascari. the students are
challenged to ereate a new kind of representation called a
“Digital Analvtique™. The assignment is to produce a single
static image. which. through its complexity, represents the
component. its sequential construction, its conceptual order and
it link to the coneeptual order of the building as a whole. The
drawings aspire 1o the edict engraved on the portrait of lwlian
Ellll"]ll( snment theorist Lodoli. aLo discussed by Frascari: “Let

representation be functional™.

In the Beaux -rts tradition the understanding of the role of
detail as a generator of the character of Inuldm 15 determined a
rery /w(ulmr graphic means for the study of i, lhe analytique.
In this graphic representation of a (IMIgm'(I or surveved building
the (loml/s plav the predominant role. They are mmpuw(l in
different scales in the attempt 10 single out the dialogue among
the parts in the making of the text of the I)Hl[(l"l""

Amneris Rasuk.

fie. 7. Digital Analvtique:

Waorkshop Four: DYNAMIC ORDERING SYSTEMS

The image of movement and movement itself are synonymous:
there is no image of recorded movement in cinema. there is only
a moving image.

— Christian Metz®

The culminating \\mkilmp engages both the moving image and
the composite .~ull image. llw thvme of the images aml the
workshop is motion. Rather than the often unconvineing “fly-
through™ of the pruject. the subject is the conceptual or literal
assembly of the building, as a matter of logical construction. as
with the case studies belore. or as a matter of the sequential
unfolding or accumulation of spatial experiences. This time, the
analysis is directed at the student’s own studio project.

The rcprewnlaliun of motion necessarily engages the concept
of time in both its absolute and relative terims, The students
study picces from the collection of work by Marcel Duchamp at
the Philadelphia Museum of Art, for instance, the collapsed
motion-event, Nude D(’.s'('ending A Stair No. 2 (NDS 2)

1912: The Bride Stripped Bare by her Bachelors, Even also
known as the Large Glass, of 1915-1923: and Etant Donne’s:1.
la chute d’ean 2. Le gaz d'e’clairage of 1940-1960. Duchamp
struggled with the idea of capturing time in representation and
the depiction of the artist’s own endured time. Other examples
include the  paintings of
Hopper: the former capturing a fleeting moment of erotic

Toulouse- Lautree and  Edward
excitements the latter. its opposite, a long dumlmn = the empty
existenice of non-activity. As the students began their project
I)y Gillex

define the framework and

antmations, notions of cinematic motion offered

Deleuze™ and Peter Greenaway-!

aide the direction.

The first photographs. called “points of view™ by their inventor.

Niepee. were "a collection of objects to which the eve is
direeted and on which it rests within a certain distanee.”™
Motion expands this makes the “rcertain

“the viewer's aware-

“collection™ and
distanee”™ variable. For Peter Greenaway.
ness of the possibility of oft sereen space in the cinema is
greatly enhanced. and can be understood as an extension of the
dramatic space of the image. solidly part of this world. that we
may look upon through the image when it is revealed to us®
The technigue used to achieve this elfect is the moving frame.
“meta-image”. When K.
Micheal lld_ys discusses the Barcelona Pavilion, the cinematie

Greenaway describes it as a kind of

effects are hard to miss*' He calls it “an event with temporal
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duration. whose actual existence is continually being produced.

. The architectural reality takes its place alongside the real
world. explicitly sharing temporal and spatial conditions of that
world. but obstructing their absolute authority with an alterna-
tive of material technical and theoretical precision.™ The
building itzell seems to operate as a “meta-image.” dynamically
reconstructing itself in a “montage of contradictory, perceptual
facts™* as one moves through it The nature of the material
surfaces is constantly in question because of the qualitatively
heterogeneous experience of light and motion. Reflections and
transparencies hegin to perceptually invert tectonie relation-
ships.

The movement studies created for Workshop Four became
important components of the project presentations at the final
review. As an additional form ol representation. the media
allowed the project to be conveyed in newly evocative terms, It
also elucidated the design process. In some cases, the produc-
tion of the animation created a distraction for the student. a
trap that must be carefully monitored in a studio using digital
media. The balance of time given to Visual Studies relative to
studio wax maintained by enforeing strict deadlines for submis-
sion of work. In thiz wav. the studio work is not disrupted.
' although the provocations created by the representations
proved productive in terms of re-doing. or refining studio work.
A successful result in the studio was that the relationship
between light and materials was understood t-xperientiull\'. not
statically as a photo, hut dynamically, by the body in motion
through the space of the project: ll"}ll becoming architecture.
(1rclule(lur(> becoming light. chunm" with a ~lud\ that could
be called - (hronophnlugrdphl( . thv inscription of time by
light. the workshop sequence ends with a study in “cinematog-
raphy”. the inscription of movement in =pace.

= g
™ -_ . _

Fig. 8. Movement-lmage. Sera Baldwin.

CONCLUSION

The terms by which computer technology has been engaged
have been largely according to the 19th century automation
model  which understands ool a8 a means to inerease
production speed and lower costs, In contrast. Visual Studies 111
engages an evolution model. understanding tools as dynamic
possibilities. able 10 help us reach a higher level of complexity:
“As a tool. evolution is gm)(l for three lhings: How to aet
somewhere you want but can’t find the route. How to get
somewhere vou can’t imagine. How to open up entirely new
places to get 1075 The course proceeds {rom an acknowledge-
ment that the technological innovations of the digital revolution
have had an effect not only on the means of storage,
eommunication and distribution of culture but also on specific
techniques of production and manipulation of every art.
including architecture, Digital media is understood as bhoth
theoretical and pragmatic. Creative strategies towards digital
technology as it relates to design and the creative process are
examined in order to increase the relevance and intensity of
architectural discourse with respect to our current information-
hased society.

Questions about the impact ol representation on design are
paramount in the workshop and persist in the studio. The
sequence of four exercises build on cach other. having as their
zoal a synthetic understanding of space in three dimensions and
a mastery of the skills required to both project and simulate its
Rather than limit the
exploration 1o topological surlaces or ammation-driven investi-

representation in two  dimensions.

gations of complex forms. the drawings are seen as a perforima-
tive locus: they are visual repositories of data from which

information can he gleaned, geometries tested. refined and
transmitted. This follows advances in parametric simulation

softwares that have made possible certain dynamic simulation~
such as the visualization of sound to create animations from

aconstical models.

Projection and simulation emphasize the
representation of the formal properties ol things made and their
phenomenal effects. Drawings also represent how the things are
constituted: processes of a~~emhl\. hierarchical rel.nl|m|~l||p~ or
generative techniques. Students ¢ experiment with the media-
specific technigues demonstrated and are encouraged to create
hybrids by alternating and combining virtual and material
techniques,

Coneurrent to the active and productive engagement of digital
media. the Chora studio underscored a consideration of
materiality in the design process. The students were required to
make tran-formational leaps from the virtuality of digital
diagrams to the construetive materiality of architectural tecton-
ies, Through direct experimentation with the material processes
of labrication in wood! conerete. metals and glass. the students
constructed material deviees that tested the spatial and strue-
tural viability of their digital models. Part of the methodology of
the studio was to consider material as primary and to generate
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work from the layering of specific material characteristies onto
a spatio-temporal condition of movement. In hoth the design
studio and the Visual Studies Workshops. emphasis is placed on
the idea ol representation as a creative, generative act and is
focused on transformations using perceptual and material
approaches.

While | have discussed the particular interactions ol the Visual
Studies Workshops with my design studio, the Chora Project,
similar but distinet interminglings were made possible in live
other studios. The instructors for Visual Studies participated in
the lectures and provided critiques for a different quarter of the

Second Year class at each workshop. With this rotation of

instructors in place, students received critiques from a ditferent
perspective for each workshop. Because the Visual Studies
studios were larger than the design studios. productive interac-
tion veeurred between the design studios as well. The design
studios shared a pedagogical agenda. but each had different
themes. sites and programs. Productive discussion hetween
students about their dvéigu projects (though not about digital
techniques or hardware snafus) is a palpable casualty of the
digital design studio. lronically, the technology that has
dccrcuse(l' physical distances and allowed students to converse
with colleagues across the globe comes at the expense of more
proximate interaction. Levels of distraction are also high,
suggesting that architecture. identified by Benjamin as a
valuable example to post-industrial art for the state of its
reception, might also consider these lessons reflectively. applied
towards the current state of its creation.
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