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The aim of this study is to discuss
the relationship of light and form
in architectural design from an
aesthetical point of view. The
paper presents a pedagogical
experience carried out by
twenty six 5th semester design
VWXGLRVWXGHQWVEDVHGRQVSHFLÀF
exercises whose main goal was to
stimulate the student’s awareness
and the exploration of plastic
aspects of light in design. The
methodology combines the use
of mockups, lamps and photos
with computational applications
to simulate light and its impact on
architectural forms. The results
obtained in physical and virtual
environments are compared and
reasons for further combined use
are commented.

1. I ntroduction
This paper describes a pedagogical experience
ZKLFKKDVEHHQFDUULHGRXWE\ÀIWKVHPHVWHU
GHVLJQVWXGLRVWXGHQWVIURPWKH)DFXOW\RI
$UFKLWHFWXUH)HGHUDO8QLYHUVLW\RI5LR*UDQGH
GR6XO%UD]LO7KHWHDFKLQJVWUDWHJ\DVSURSRVHG
E\7XUNLHQLF]DQG0D\HU  LVEDVHGRQD
series of exercises aimed at the progressive
development of design skills to support the term
project. This article is concerned with the use of
QDWXUDODQGDUWLÀFLDOOLJKWLQDUFKLWHFWXUDOGHVLJQ
from an aesthetical point of view, as opposed
WRWKHSK\VLRORJLFDOSRLQWRIYLHZDGRSWHGLQ
PRVWRIWKH$UFKLWHFWXUH6FKRROV·FXUULFXOD
7KHWHDFKLQJVWUDWHJ\LVEDVHGRQWKHXVHRI
mockups, lamps and photos combined with
computational applications as to stimulate the
VWXGHQW·VDZDUHQHVVDQGDOORZWKHH[SORUDWLRQRI
plastic aspects of light in design. Light and form
H[HUFLVHVDUHSUHFHGHGE\H[HUFLVHVH[SORULQJ
the relation between form and function using
FRPPRQGDLO\REMHFWV :HVWSKDOHWDO 
exercises on proportion, two-dimensional
FRPSRVLWLRQVXVLQJV\PPHWU\RSHUDWLRQVZLWK
FRPSXWHUVXSSRUWDVSURSRVHGE\&HODQL  
and the creation of a minimal living space
assigning functions to spaces originated from the
IRUPHUFRPSRVLWLRQV 0D\HUHWDO 
As far as perception is concerned, light and form
KDYHUHFLSURFDOLQÁXHQFHVRYHUHDFKRWKHU7KHVH
UHFLSURFDOLQÁXHQFHVDUHQRWWRWDOO\H[SODLQHG
E\DHVWKHWLFDOWKHRULHV)RUH[DPSOHHDFKWLPH
we look at something, it is from a different point
of view, nearer or farther, higher or lower, in
a different color or shade of light, or against a
GLIIHUHQWEDFNJURXQG:HQHHGPLQGFRQVWUXFWHG
ERXQGDULHVVRDVWRUHFRJQL]HWKDWDQREMHFW
LVWKHVDPHHYHQZKHQVHHQLQGLIIHUHQWZD\V
7KHVHERXQGDULHVUHWDLQRQO\WKHSHUPDQHQW
information about the objects form and function
DQGVLPXOWDQHRXVO\GLVFDUGFKDQJLQJDVSHFWV
such as light shading, brightness, contrast, and
UHÁHFWDQFH 0LQVNL 7KHVHDUHFRQVLGHUHG
to be the plastic aspects of light, which might be
SHUFHLYHGWURXJKWKHLGHQWLÀFDWLRQRISULPDU\
and emergent shapes. The method of shape
HPHUJHQFH *HURH<DQ WXUQRXWSULPDU\
VKDSHVDVWKHRQHVH[SOLFLWO\UHSUHVHQWHGDQG
emergent shapes are the ones implicit in the
IRUPHU,QWKLVZD\VKDSHHPHUJHQFHLVDPHWKRG
to reformulate our mind-constructed boundaries,
producing new explicit representations from
LPSOLFLWVKDSHVDVSUHVHQWHGE\%HFNDQG
7XUNLHQLF]6WXPSSDQG7XUNLHQLF]  
have used this method to describe aspects of
YLVXDOV\PPHWU\DQGUK\WKPDFFRUGLQJWRWKH
impact of light in building facades.
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7KLVSDSHULVGLYLGHGLQWKUHHSDUWV7KHÀUVWRQH
GHVFULEHVWKHPHWKRGRORJ\LQWKHVHFRQGSDUW
WKHUHVXOWVDUHSUHVHQWHGDQGDQDO\]HGDQGLQ
the last part some conclusions are outlined.
2. Method
The exercises about light and form are preceded
E\OHFWXUHVDERXWWKHSK\VLFDOSURSHUWLHVRIOLJKW
²WUDQVPLVVLRQUHÁHFWLRQDEVRUSWLRQUHIUDFWLRQ
brightness, contrast, color – and its impact on
different materials, textures and shapes. There
are also instrumental lectures on CAD modeling,
rendering and light simulation, using AutoCad
and 3Dstudio. Light and form exercises re-use a
composition created during a previous exercise,
DPLQLPDOOLYLQJVSDFH,QWKHÀUVWSKDVHRIWKH
work the students build a white mockup and
expose it to different light sources (spotlights,
LQFDQGHVFHQWDQGÁXRUHVFHQWODPSV LQGLIIHUHQW
positions. The impact of light on internal and
H[WHUQDOVXUIDFHVLVFDSWXUHGZLWKSKRWRJUDSK\
attempting to emulate different light conditions
on buildings, as follows:
1. Direct sunlight;
2.'LIIXVHVN\OLJKW
3.$UWLÀFLDOOLJKWLQJIURPLQVLGHDWQLJKW
The second phase of the exercise is performed
in the computational environment. The students
build a virtual model to simulate the same
lighting situations as described above. The
UHVXOWVDUHSUHVHQWHGWURXJKUHQGHUL]HGLPDJHV
RIWKHPRGHO)XUWKHURQWKHVWXGHQWVDUHDVNHG
WRPRGLI\WKHREWDLQHGUHVXOWVFUHDWLQJQHZ
alternatives considering plastic aspects of light
and functions related to the spaces. This is
DFKLHYHGE\FKDQJLQJWKHPRGHOVIRUPDSSO\LQJ
different materials and colors, creating new

)LJXUH²WKHHYROXWLRQRIDOLJKWDQGIRUPH[HUFLVH
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openings, etc. After the computer simulation
phase the students are asked to choose one
of the virtual alternatives and then to build a
mockup representing the chosen alternative.
3LFWXUHVDUHWDNHQIURPWKHÀQDOPRFNXSXQGHU
the three mentioned light conditions.
)LJXUHRQHVKRZVDQH[DPSOHRIDVWXGHQW·V
work. The student performed the series of
exercises departing from a CD rack. The
side view of the object was used to create a
V\PPHWU\FRPSRVLWLRQLQWKHFRPSXWDWLRQDO
HQYLURQPHQWSURSRVHGE\&HODQL RSFLW WKDW
originated the proposal for a minimum living
space (1A). The white mockup was photographed
under diffuse and direct light and with light from
the inside (1B). The student then constructed a
virtual model of his proposal, which he used to
simulate tree alternatives, shown under diffuse
light and with light coming from inside (1C). The
ÀUVWVROXWLRQVLPXODWHGFRQFUHWHZDOOVDQGZRRG
slatted openings for the openings on the corners.
The second alternative inverted these materials,
opening the larger walls and closing the corners
with walls. The third alternative was similar
WRWKHÀUVWRQHXVLQJZKLWHSDLQWRQWKHZDOOV
and wood on the corners. This was the chosen
VROXWLRQXVHGWRFRQVWUXFWWKHÀQDOPRFNXS
shown under diffuse and direct light (1D).
3. Results and Analysis
7KHUHVXOWVRIWKHPHWKRGDUHH[HPSOLÀHGLQ
)LJXUHFROXPQV$WR'7KHXSSHULPDJHV
are renderings showing the chosen alternatives
produced during the exercise. The lower images
DUHSKRWRVIURPWKHÀQDOSUHVHQWDWLRQPRFNXSV
7KHUHVXOWVDUHFRPSDUHGDQGDQDO\]HGDV
follows.
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)LJXUH²H[DPSOHVFRPSDULQJVWXG\UHQGHULQJV $'WRS(OHIW DQGSUHVHQWDWLRQPRFNXSV $'ERWWRP(ULJKW

)LJXUH$VKRZVDQH[WHUQDOYLHZRIDVWXGHQW·V
composition simulating direct sunlight. The
UHQGHUL]HGLPDJHFRQVLGHUHGUD\WUDFHG
VKDGRZVDQGUDGLRVLW\FRQWULEXWLRQDFKLHYLQJD
UHVXOWYHU\VLPLODUWRWKHSUHVHQWDWLRQPRFNXS
(3Dstudio).
)LJXUH%VKRZVDQH[WHUQDOYLHZRID
composition simulating materials such as stone,
ZRRGDQGFRQFUHWH7KHÀQDOPRFNXSZDV
photographed under diffuse light; computational
DSSOLFDWLRQKDVVLPXODWHGGLUHFWVXQOLJKWRQO\
6NHWFK8S 
)LJXUH&VKRZVDQLQWHUQDOYLHZRIWKHVWXGHQW·V
composition simulating direct sunlight. The
mockup could not be folded apart. This has
restricted the camera placement, whereas the
UHQGHUL]HGLPDJHDOORZHGDEHWWHUYLVXDOL]DWLRQ
of the internal space (Autocad and 3DStudio).
)LJXUH'VKRZVDQH[WHUQDOYLHZRIDVWXGHQW·V
composition simulating lighting at night. The
UHQGHUL]HGLPDJHKDVDEHWWHUUHVXOWWKDQWKH
PRFNXS:KHUHDVWKHPRFNXSUHVWULFWHGWKH
VL]HSRVLWLRQDQGQXPEHURIODPSVSODFHGLQVLGH
it, the work in the computational environment
allowed a higher control of these features. The
rendering shows the use of several light sources
FRQVLGHULQJUD\WUDFHGVKDGRZVDQGUDGLRVLW\
FRQWULEXWLRQ 6NHWFK8SDQG$UWODQWLV 
)LJXUH(DOVRDOORZVDFRPSDULVRQEHWZHHQ
mockup photos and computational renderings,

DOWKRXJKWKH\GRQRWVKRZWKHÀQDOUHVXOWRI
the exercise. The images on the left-hand side
are photos of the white mockup under direct
light, and the ones on the right-hand side
are renderings produced with computational
application (Artlantis). Comparing the photos
from the white mockup with the renderings the
student attempted to reproduce the different
light conditions within the computational
environment.
4. Conclusions
The work with mockups, lamps and photos
LPSURYHGWKHVWXGHQWV·DZDUHQHVVRIWKHLPSDFW
of light on form. Even simulating different
lighting conditions on buildings, the students
worked with mockups in a real environment,
RSHUDWLQJGLUHFWO\ZLWKOLJKWVDQGIRUPV$WWKLV
environment the use of photos contributes to
the emergence of the plastic aspects of light.
+RZHYHUWKHYLVXDOL]DWLRQRIWKHLQWHULRURIWKH
mockup is restricted as well as the simulation of
DUWLÀFLDOOLJKWLQJFRPLQJIURPLQVLGHWKHEXLOGLQJ
at night.
Computational applications allow better
YLVXDOL]DWLRQRIWKHLQWHULRURIWKHPRGHOVIURP
WKHREVHUYHU·VSRLQWRIYLHZ7KHFRPSXWDWLRQDO
environment also increases the speed of
simulation and evaluation of alternatives, with
the test of different materials, alterations on
the form, number and position of light sources,
HVSHFLDOO\LQVLGHWKHIRUPVLPXODWLQJDUWLÀFLDO
OLJKWLQJ+RZHYHUWKHTXDOLW\RIWKHZRUN
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GHSHQGVRQWKHVRIWZDUHFDSDELOLW\RIVLPXODWLQJ
OLJKW VKDGLQJUD\WUDFLQJUDGLRVLW\HWF DQGRQ
WKHVWXGHQWV·DELOLW\WRXVHWKHSURJUDP
The comparison between them allows the
LPSURYHPHQWRIWKHVWXGHQWV·DELOLW\WRXVH
the software, which is considered to be a
calibration of the computational application. The
combined work with mockups and computational
applications accelerates the understanding
of the impact of light on forms. The method
stimulated the exploration of plastic aspects of
light in architectural design from an aesthetical
point of view trough the creative use of
computational applications in design.
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