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Abstract

Nowadays the application of computer
techniques, and being more exact - of their
visualisation functions, in the practice of an
illumination designer becomes a standard. The
created projects, apart from the typical
technical information such as the selection of
illumination equipment and its placement, are
enriched by the visualisation of proposed
solutions for illumination. This element is of
aesthetic importance only, giving an idea of
how illumination intensity will be distributed
on the planes which represent the illuminated
object.

Some advanced graphic programs have an
additional possibility of getting a pattern of
measuring points of illumination intensity and
luminance for the indicated plane of the object
on the monitor screen.

It seems that within the range of
visualisation many publications discussing this
topic in detailed appeared in the scientific
literature [7]. Nevertheless , it is worth noticing
that in general the presented visualisations
concern typical, relatively not complicated
objects. Both the scale of detailed fittings for
the interior and the facade ornamentation for
the external illumination are often not too high.
One may ask here: what does it result from?
First of all, from the barrier of calculation
possibilities of the available hardware, deciding
about the total time of carrying out the
visualisation. So what are the restrictions in the
effective use of the main advantage of
numerical methods of illumination designing -
their possibilities of eliminating the repeatable
real trials of illumination selection? This paper
is a summary of the experience gained during
the visualisation trials of the illumination
design for the greatest sacred complex in
Poland.

1 Introduction

[lumination as a discipline of illumination
technique is a form of spectacular use of light
in practice. The influence of an illuminated
object on the character of esthetical feelings of
observers is unquestionable [19]. It decides
whether it will be qualified as attractive or not
in the night lighting environment. The aesthetic
value dominates among other arguments
(advertisement, increase of safety of passers-by
in the area of the illuminated object, etc.),
which support the application of illumination in
practice.

On the basis of this assumption, a postulate
can be formulated easily for the illumination
designers. Apart from the fulfilment of a
number of criteria for a good design (avoiding
the cases of causing direct glare, visible for
observers of fixation points of illumination
equipment, etc.), the creation of the most
attractive of possible night images of the object
[6] is the task of illumination. However, the
possibilities within this range are limited
mainly by the structure of facade. The
illumination of historic or sacred buildings
gives much greater possibilities of using light
and shadows than in the case of modern
architecture with simple shapes and large areas
of windows [5]. Such objects are very difficult
for illumination — they are a real test of the
skills of an illumination designer.

Although the illumination of historic
architecture seems to be easy, the problem of
approach to the conception of selection of
facade illumination arises. The problem is that
available illumination technique should be used
without losing the spirit of the epoch or the
function represented by object. It is necessary
to carry out arduous and long-lasting trials with
the equipment in the terrain, connected with
determining the main directions of observation,
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selection of fixation points and directions of
flood-lights.

At this moment great possibilities of
computer technique are disclosed, which allow
to depart from the traditional test methods [18].
Particularly in the case of planned installation
of a great number of illumination equipment,
the application of visualisation techniques is
the only proper way for working out an
interesting design [1, 3, 8, 11].

For sure, the moment of deciding on the
selection of computer visualisation techniques
is very interesting. The selection is a matter of
estimating the amount of work devoted to the
preparation of a spatial model of the object and
preliminary assumed number of applied flood-
lights. For designs with a small number of
lighting points tests carried out in the terrain
can be undertaken without hesitation.
Otherwise, after preparing the final computer
visualisation it may turn out that time spent on
creating a virtual model of the object body can
be much higher than the time spent on working
out the illumination conception and equipment
selection. This is certainly unprofitable. So
assuming the existence of a big object, full of
ornaments, and a great number of flood-lights
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used for it, a trial of applying computer
graphic programs can be undertaken for
preparing the conception, and then for the
illumination design.

The realisation of a design consists in the
creation of a pseudo-realistic spatial model
describing the external surfaces of all the
essential facades, and in the application of
flood-lights models for the creation of the most
interesting conception of illumination using the
method of following tests [13, 16]. What is the
effective way of using an available graphic
program to meet the requirements of this task?
Looking for an answer to this question, a trial
of working out an illumination design for the
Basilica of the Holy Virgin in Lichen in Poland
was undertaken [2] (fig. 1).

The team consisting of the employees and
computer science students of the Rzeszéw
University of Technology obtained the
approval of the investor for working out a
computer model of the Basilica. Through their
kindness, the team of architects from Gdansk in
Poland, headed by Ms. Barbara Bielecka,
secured the access to the AutoCAD technical
documentation of the complex.

Figure 1 The front facade of the Basilica of Lichen [12]
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Regarding the size, the Basilica is the
largest sacred object in Poland, the seventh in
Europe and the eleventh in the world. It is at
the last stage of its construction.

2 Representation of the object body

The representation of geometry in designs
including complicated spatial objects, which
are the visualisations of architectural
complexes, is an issue, to which special
attention should be paid (fig. 2).

Figure 2 A figure in the Portico of Gospellers in
the Basilica of Lichen [12]

During the design work on the creation of
the visualisation of the Holy Virgin Basilica in
Lichen, four different groups of surfaces
existing in this object were isolated. They are
flat surfaces, cornices, porticos, arches,
decorative finials of columns and a numerous
group of surfaces represented mainly by figures
on porticos.

One of the basic assumptions that should be
accepted during the realisation of this kind of

visualisation project, is a requirement of exact
reproduction of the object ornaments in
architectural design. It is so important that it
cannot be omitted during the creation of
visualisation. The ornaments of an architectural
object decide on its value, generally understood
aesthetics and final assessment given by an
observer.

The existing methods of ornaments
representation are based on the exactness scale
defined by designers at the beginning of the
work connected with the project. Substitute
objects imitating the prototype are created in
the case of figures of people or animals. One
feature of these objects is that they are created
directly from the graphic primitives contained
in the 3D packet. These objects are built of
cylinders, spheres and cubes, in other words
objects preserving the similarity in the meaning
of proportions only. The second principal
feature of objects of this kind is their small
scale of complication. Therefore they are not
great burden for the calculation system. In the
accepted small scale of exactness, such a
solution may be applied in the created project.
On the other hand, if, in accordance with the
intention of a designer, the object may be
observed from the close and remote distance, as
is the case of the visualisation of the Basilica of
Lichen, such a solution cannot be accepted
because of the imperfection of the models
presenting the ornaments of the object. That is
why in order to model the ornaments of the
Basilica, specific types of modelled surfaces —
NURBS surfaces were applied. NURBS
surfaces are a collection of elementary flat
surfaces which image the complicated surfaces
of figures and decorative details of facade
(fig. 3).

For example, with regard to the discussed
project, all modelled figures constituted 1/5 of
all the complexity of the scene, i.e. about
220000 of the elementary surfaces. It was the
main factor influencing the speed of generating
the processed image, but the time spent on it
secured the great realism of the rendered scene.
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Figure 3 A computer-modelled figure using the NURBS surfaces

During the work on the visualisation of a
large-size object, it is very important to accept
such a level of the exactness of imaged
geometry that presents the greatest possible
number of the characteristics of the real object
in acceptable short time of generating the
image. Therefore the agreed limit of
compromise between the exactness and quality
of created visualisation and the capacity of
graphic system should be accepted on the
agreed curve of function describing the relation

between the duration of calculation and
exactness of geometry imaging. On the basis of
proposed project it is possible to continue
considerations about the representation of
geometry in computer model, meaning of
individual groups of surfaces in the aspect of
the whole object and possibility of application
of advanced techniques of light simulation for
the day lighting and illumination of object also
[16] (fig. 4).

Figure 4 Computer simulation of the body of the Basilica in Lichen in day light
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The complexity of a three-dimensional
model of the Basilica reaches one million of
elementary surfaces, and a preliminary
conception of illumination assumes the
application of about 350 sources of light.
Giving more time to the creation of covering of
materials similar to the real materials on the
prepared earlier spatial computer model gives
good visual results. Usually negligence at this
stage is the reason for the creation of a model
of the object body of sterile pure features
typical for unreal object. Working out the
proper materials — textures is a separate,
interesting in itself, issue.

3 Problems connected with modelling the
phenomena of light rays run in the space.

Light modelled in the graphic environment
is in principle subject to the same rules and
assumptions, which are obligatory for the light
in the real world. It is possible to image such
basic characteristics as: light intensity or
colour. In the same way the reflective
properties of surface, which is subject to the
falling light rays, are established. It is possible
to establish the parameters of early discussed
materials. These parameters allow the computer
simulation of such a complicated phenomena
as: repeated reflection or refraction of light.
Model of phenomena of repeated reflections
and refraction of light strongly influences the
increase of quality of created visualisation.
However, the exact imaging of this phenomena
causes the necessity of applying specific
methods for calculating the RGB value for the
given pixel of the image, and it also increases
the time of generating 3D scene visualisation
(rendition).

Of course the possibility of defining
photometric quantities for the facade and for
the models of flood-lights results from the
application characteristics of a selected graphic
program. The possibility of creating such
models in graphic programs should be
considered in order to assure the great
independence in modelling the lighting
equipment of various photometric
characteristics (fig. 5).

Figure 5 Curve for the light intensity distribution of
asymmetric lighting fitting [9]

It is one of the most important features of a
graphic program analysed for illumination
application [ 14,15].

4 Realisation of illumination conceptions by
simulation trials

Creation of conception of illumination of
object and its modelling in the 3D program is
the continuation of first part of visualisation
project. The work on creation of illumination
conception is planned on the beginning in order
to create the sacred, large object which will be
“light” and will still keep the “dignity” and
scale of greatness.

One of the principal features of created
spatial model was the great repeatability of
individual fragments of the facade. Thanks to
that, the time spent on the creation of
conception of illumination was shortened
considerably.  Additionally,  characteristic
sequence of the Basilica building development
was isolated, and therefore it was possible to
make illumination trials for the fragments of
object. At the next stage it was decided to create
the integral visualisation of the illuminated
Basilica (fig. 6). Such a repeatability occurs
usually in the case of every sacred object, of
course with smaller or greater intensity.
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Figure 6 Visualisation of illumination of the side facade of the sacred complex of the Basilica of Lichen [10]

Repeatable simulation trials result in the
possibility of final creation of lighting
conception for the facade, which fulfils the
criteria of illumination art and, first of all, the
criteria of aesthetics [4]. The presented object,
because of its originality and size, was very
interesting for the group of the illumination
designer.  Hypothetical visualisations were
made for the assumed directions of
observation.

Ready-made computer simulation was
visualised on the basis of numerical
calculations, which were generally accessible
on the market of graphic software (fig. 7).

At the last stage of the project the
multidirectional visualisation can be carried

out. It is possible to discuss with the investor
the final location of flood-lights, selection of
lighting equipment and means for the control of
illumination installation [17].

In case of large projects it is possible to try
to introduce the dynamic turning on and
turning off the groups of flood-lights. At last it
is possible to elaborate the full illumination
variants (solemn variant) with all flood-lights
turned on and economy illumination with
selected flood-lights turned on. All these
problems can be verified using the simulation
methods.
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Figure 7 Computer visualisation of illumination of the front facade of the Basilica in Lichen

5 Conclusions

Although the functionality of available
software for the creation of visualisation of
smaller architectural objects was confirmed a
few years ago, the application of the same
software  for  large-size  objects  was
questionable first of all because of limited
possibilities of hardware used for calculations.
The example of the visualisation project of the
Basilica in Lichen shows that it is possible to
create the complex simulation of the body not
only in day light but also in complex
illumination design.

All this shows that dynamic development of
computer technology and graphic software
shall allow to work out both the static
visualisations and animation sequences soon.
During the preparation of this paper, the trials
of using the computer network were carried out
for the realisation of illuminated animation of
the Basilica.

Gratitude

The Basilica of the Holy Virgin in Lichen is
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Main designers of art: MSc Eng. Jadwiga
Bielecka, MSc Eng. Robert Kaja, MSc Anna
Skierkowska,
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INGINERIA ILUMINATULUI 8-2001 7
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Visualisation: MSc Eng. Rafat Szkudlarek,
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TEHNICI DE VIZUALIZARE PE
CALCULATOR UTILIZATE iN
PROIECTAREA ILUMINATULUI
OBIECTIVELOR SACRE

Rezumat

In prezent, aplicarea tehnicilor de calcul si
mai exact a functiilor sale de vizualizare devine
un criteriu utilizat de catre proiectantul
iluminatului. Proiectele create, 1n afara
informatiilor tehnice caracteristice, cum ar fi
selectarea si amplasarea echipamentului de
iluminat, sunt dezvoltate prin vizualizarea
solutiilor propuse pentru iluminat. Acest
element are doar o importantd estetica,
prezentand o idee asupra modului de distributie
a intensitatii luminoase asupra planurilor care
reprezinta obiectivul iluminat.

Unele programe grafice avansate au o
posibilitate suplimentarad prin care se obtine un
model al punctelor de mdsurarea a intensitatii
luminoase si luminantei pentru planul indicat al
obiectului de pe monitor.

Se pare ca in literatura de specialitate au aparut
multe publicatii in domeniul de vizualizare care
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trateaza acest subiect in detaliu [7]. Totusi,
meritd remarcat faptul cd, 1n general,
vizualizdrile prezentate privesc obiectele
obignuite, relativ simple. Domeniul pentru
corpurile de iluminat detaliate pentru
iluminatul interior si ornamentarea fatadelor
pentru iluminatul exterior nu este prea mare. Se
pune Iintrebarea: ce rezultd din aceasta? in
hardware-ului disponibil care determina durata
totald de realizare a vizualizarii.

Care sunt restrictiile In utilizarea efectiva a
avantajului principal al metodelor numerice de
eliminare incercdrilor reale repetate ale
selectdrii iluminatului? Aceasta lucrare este o
prezentare sumard a experientei acumulate pe
perioada  incercdrilor de vizualizare a
proiectului iluminatului pentru cel mai mare
complex sacru din Polonia.

1 Introducere

Iluminarea(tul) ca un exercitiu al tehnicii
iluminatului este o forma de utilizare
spectaculard a luminii in practicd. Influenta
unui obiect iluminat asupra caracterului
simturilor estetice ale observatorului este
incontestabila [19]. Acesta decide daca va fi
calificat atractiv sau nu Intr-un mediu nocturn
de iluminat. Valoarea estetici domind printre
alte argumente (reclama, cresterea sigurantei
persoanelor pasagere care traverseaza zona
obiectivului iluminat etc.), care sustine
aplicatia iluminatului In practica.

Pe baza acestei consideratii, se poate
formula cu usurinta un postulat pentru
proiectantii Tn iluminat. Pe langd indeplinirea
unui numar de criterii pentru un iluminat bun
(eliminand orbirea directd si echipamentul de
iluminat sd nu fie vizibil pentru observatori,
etc.), sarcina iluminatului este de a crea cele
mai atractive imagini nocturne posibile ale
domeniu sunt limitate Tn principal de catre
structura fatadei. Iluminatul monumentelor
istorice sau cladirilor sacre oferd mult mai
umbrelor decét in cazul arhitecturii moderne cu
forme simple si suprafete mari ale ferestrelor [5].
Astfel de obiecte sunt foarte dificil de iluminat

— acestea sunt un test real al deprinderilor unui
proiectant de iluminat.

Desi iluminatul monumetelor istorice pare
sd fie usor, se ridica problema metodei de
abordare a selectarii iluminatului fatadei.
Problema este cda ar trebui utilizatd tehnica
iluminatului disponibil, fara pierderea spiritului
de epocd sau a functiei reprezentate de obiect.
Este necesar sa se realizeze incercari laborioase
si de durata cu echipamentul pe teren, impreuna
cu determinarea directiilor principale de
observare, selectarea punctelor de amplasare si
stabilirea directiilor reflectoarelor.

In acest moment, tehnicile de calcul prezinta
metodelor test traditionale. [18]. in particular,
in cazul unei instaldri plane a unui numér mare
de echipament de iluminat, aplicarea tehnicilor
de vizualizare este singurul mod corespunzator pentru
solutionarea unui proiect interesant [1, 3, 8, 11].

Desigur, este foarte important momentul
deciderii asupra selectarii tehnicilor de
vizualizare. Selectarea este o problema de
estimare a cantitatii de munca necesara pentru
pregatirea modelului spatial al obiectului si a
numarului preliminar presupus al fluxurilor de
lumina aplicate. Pentru proiectele cu un numar
mic de puncte de iluminare pot fi Intreprinse
teste pe teren, fara ezitare. Altfel, dupa
pregatirea vizualizarii finale pe calculator se
poate observa cd timpul necesar pentru crearea
unui model virtual al obiectului poate fi mult
mai mare decdt timpul necesar conceperii
iluminatului §i  selectdrii  echipamentului.
Aceasta este cu sigurantd neprofitabila. Astfel,
considerand un obiect mare, ornamentele sale
si un numdr mare de reflectoare utilizat pentru
iluminatul sdu, se poate intreprinde o Tncercare
de aplicare a programelor grafice de calcul
pentru pregatirea conceperii §i apoi pentru
realizarea proiectul de iluminat.

Realizarea unui proiect constd in crearea
unui model spatial pseudo-realistic care sa
descrie suprafetele exterioare ale tuturor
fatadelor esentiale si aplicarea modelelor de
reflectoare pentru crearea celui mai interesant
concept de iluminat utilizind metoda
urmatoarelor teste [13, 16]. Care este modul
efectiv de utilizare a unui program grafic
disponibil pentru a indeplini cerintele acestei
actiuni? Pentru aflarea unui rezultat la aceasta
intrebare, s-a intreprins o 1incercare de
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solutionare a proiectului de iluminat pentru
Catedrala Holy Virgin din Lichen, Polonia [2].

Echipa constituitd din angajati si studenti ai
Universitatii de Tehnologie Rzeszéw, sectia
informaticd a obtinut aprobarea investitorului
pentru realizarea modelului de calcul a
Catedralei. Prin bundvointa sa, echipa de
arhitecti din Gdansk, Polonia, condusd de Dna.
Barbara Bielecka a asigurat accesul la
documentatia tehnicd AutoCAD a cladirii.
Referitor la dimensiune, Catedrala este cel mai
mare obiectiv religios din Polonia, al saptelea
din Europa si al unsprezecelea din lume. Este la
ultimul stagiu de constructie.

2 Reprezentarea corpului obiectului

Reprezentarea geometriei 1n  proiecte,
incluzand obiectele spatiale complicate, cum ar
fi vizualizarile complexelor arhitecturale,
reprezintd o problema careia trebuie sd i se
atribuie o atentie speciala.

Pe perioda desfasurarii muncii de realizare a
vizualizarii Catedralei Holy Virgin din Lichen,
s-au separat patru grupe diferite de suprafete
existente ale acestui obictiv. Acestea sunt
suprafete plane, coronamente, colonade,
cupole, elemente decorative ale coloanelor si
un grup numeros de suprafete reprezentate in
principal prin imaginile colonadelor.

Una din consideratiile de baza care ar trebui
acceptate pe perioada de realizare a acestui tip
de proiect de vizualizare este cerinta
reproducerii exacte a ornamentelor obiectivului
in proiectul arhitectural. Este atat de importanta
incadt nu poate fi omisd pe durata crearii
vizualizarii. Ornamentele unui  obiectiv
arhitectural determina valoarea sa, Tn general
din punct de vedere estetic, si estimarea finala
data de un observator.

Metodele existente de reprezentare a
ornamentelor se bazeaza pe scala de precizie
definitd de proiectanti la incepului lucrérii in
strinsa legaturd cu proiectul. In cazul figurilor
umane sau zoomorfe, sunt create obiecte de
substitutie = care  imitd  prototipul. O
caracteristicd a acestor obiecte este ca sunt
create direct din originalele grafice continute in
pachetul 3D. Aceste obiecte contin cilindri,
sfere si cuburi, cu alte cuvinte obiecte care
pastreaza similaritatea numai in ceea ce
priveste  proportiile. A doua caracteristica

principala a obiectelor de acest tip este gradul
redus de complexitate. Prin urmare, acestea nu
reprezintd o greutate pentru sistemul de calcul.
Pe o scald mica de precizie, acceptatd o astfel
de solutie poate fi aplicatd in proiectul creat.

Pe de altd parte, dacd In conformitate cu
intenfia unui proiectant, obiectul poate fi
observat de aproape si de la distantd, ca si in
cazul vizualizarii Catedralei din Lichen o astfel
de solutie nu poate fi acceptatd datoritd
imperfectiunii modelelor de prezentare a
ornamentelor obiectului. Din acest motiv,
pentru modelarea ornamentelor Catedralei s-au
aplicat tipuri specifice de suprafete modelate —
suprafete  NURBS. Suprafetele @NURBS
reprezintd o colectie de suprafete plane
elementare care redau suprafetele complicate
ale figurilor si detaliilor decorative ale fatadei.

De exemplu, cu privire la proiectul discutat,
toate imaginile modelate au constituit 1/5 din
complexitatea scenei, adicd aproximativ
220.000 de suprafete elementare. Acesta a
reprezentat factorul principal care influenteaza
viteza de generare a imaginii procesate, dar
timpul de procesare a asigurat realismul
imaginii redate.

Pe perioada efectuarii vizualizarii unui
obiect cu dimensiuni mari, este foarte
important s se accepte un astfel de nivel de
precizie al geometriei reprezentate care sa
prezinte ciat mai multe din caracteristicile
obiectului real intr-un timp scurt, acceptabil de
generare a imaginii. Prin urmare, limita de
compromis acceptatd Intre precizia si calitatea
vizualizarii create §i capacitatea sistemului
grafic ar trebui convenitd pe curba functiei care
descrie relatia dintre durata de calcul si precizia
prezentarii geometriei. Pe baza proiectului
propus este posibil sd se continue consideratiile
asupra reprezentarii geometriei cu ajutorul
modelului de calcul, in special In ceea ce
priveste grupuri individuale de suprafete 1n
raport cu intregul obiect si posibilitatea de
aplicare a tehnicilor avansate de simulare
luminoasa atit pentru iluminatul natural, cat si
pentru iluminatul artificial [16].

Complexitatea unui model tri-dimensional
al Catedralei atinge un milion de suprafete
elementare §i o conceptie preliminard a
iluminatului presupune aplicarea a aproximativ
350 de surse de lumind. Acordind mai mult
timp credrii materialelor de acoperire similare
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cu materialele reale pe modelul de calcul
spatial creat anterior, se obtin rezultate vizuale
bune. De obicei, neglijenta 1n acest stagiu
reprezintd principalul motiv al credrii unui
model al corpului obiectului cu caracteristici
pure, tipice pentru obiectul ideal. Solutionarea
materialelor — texturilor corespunzitoare este o
chestiune separata, interesanta in sine.

3 Probleme privind modelrea fenomenelor
razelor de lumina din spatiu

Lumina modelatd in mediul grafic este
supusd in principiu acelorasi reguli i
consideratii obligatorii pentru lumina din lumea
reald. Este posibil sa se reprezinte unele
caracteristici de baza, cum ar fi: intensitatea
luminoasa sau culoarea. In acelasi mod, se
determind proprietitile de reflexie ale
suprafetelor care sunt supuse incidentei razelor
de lumind. Este posibild determinarea
parametrilor materialelor mentionate anterior.
Acesti parametri permit simularea pe calculator
a fenomenelor complicate: reflexia sau refractia
repetatd a luminii. Modelul fenomenelor de reflexii
sau refractii repetate a luminii influenteaza
puternic cresterea calitatii vizualizarii create.
Totusi, prezentarea exacta a acestui fenomen
implicd  necesitatea  aplicdrii  metodelor
specifice de calcul a valorii RGB pentru un
punct dat al imaginii si, de asemenea, mareste
durata de generare a vizualizarii 3D a imaginii
(redarea acesteia).

Desigur, posibilitatea de definire a
marimilor fotometrice pentru fatade si pentru
modelele de  reflectoare rezultd  din
caracteristicile de aplicatie ale programului
grafic selectat. Ar trebui luatd in considerare
posibilitatea credrii unor astfel de modele cu
ajutorul programelor grafice pentru a asigura
un grad ridicat de independentd in modelarea
echipamentelor de iluminat cu diferite
caracteristici fotometrice.

Este una dintre cele mai importante
caracteristici ale programului grafic analizat
pentru aplicatia de iluminat [14, 15].

4 Realizarea conceptului de iluminat prin
Incercari de simulare

Crearea proiectului de iluminat al unui
obiect si modelarea sa cu ajutorul unui program
3D reprezintd continuarea primei parti a
proiectului de vizualizare. Activitatea de creare
a conceptului de iluminat se orienteaza mai
intdi asupra crearii obiectului mare, sacru care
isi va pastra demnitatea si maretia.

Una din caracteristicile principale ale
modelului spatial creat a fost repetabilitatea
mare a fragmentelor individuale ale fatadelor.
Datorita acestui fapt, timpul necesar crearii
conceptului iluminatului s-a redus considerabil.
In plus, prin stabilirea etapelor de dezvoltare a
Catedralei a fost posibil sd se realizeze

incercdri alg iluminatului pentru fragmente ale
obiectului. In urmatoarea etapa s-a decis sa se
creeze vizualizarea integralda a Catedralei
iluminate. O astfel de repetabilitate are loc, de
obicei, 1n cazul fiecarui obiect religios, desigur,
cu o intensitate mai mica sau mai mare.

Incercarile repetate de simulare au dus la
crearea finald a conceptului iluminatului pentru
fatade, care 1Indeplineste criteriile artei
iluminatului si, Tnainte de toate, criteriile
estetice [4]. Obiectul prezentat, datoritd
originalitatii si dimensiunii sale a prezentat un
interes mare pentru grupul proiectantilor de
iluminat. Pentru directiile presupuse de
observare s-au facut vizualizari ipotetice.

Simularea procesatd pe calculator a putut fi
vizualizatd pe baza calculelor numerice care au fost,
in general, accesibile pe piata programelor grafice.

In ultima etapa a proiectului se poate realiza
vizualizarea multidirectionald. Este posibil sa se
discute cu investitorii despre amplasarea finala
a reflectoarelor, selectarea echipamentului de
iluminat si controlul instalatie1r de iluminat
[17].

In cazul proiectelor mari, este posibil sa se
incerce introducerea comutatoarelor dinamice
de pornire si oprire a grupurilor de reflectoare.
In final, este posibild elaborarea variantelor de
iluminat complet (varianta solemnd), cu toate
reflectoarele aprinse, i variante de iluminat
economic, cu reflectoare selectate in functiune.
Toate aceste probleme pot fi verificate utilizand
metode de simulare.

5 Concluzii

Desi functionalitatea programului de calcul
disponibil pentru vizualizarea obiectelor
arhitecturale cu dimensiuni mai mici a fost
confirmata acum cétiva ani, aplicarea aceluiasi
program de calcul pentru obiecte de dimensiuni
mari a fost discutabila, In primul rand datorita
posibilitatilor limitate ale hardware-ului utilizat
pentru calcule. Exemplul proiectului de
vizualizare a Catedralei din Lichen arata ca este
posibild crearea simulérii complexe a corpului
nu numai cu iluminat natural, dar si Tn cazul
iluminatului artificial.

Toate acestea aratd ca dezvoltarea dinamica
a tehnologiei de calcul si programelor grafice
va permite 1n curdnd realizarea atit a
vizualizariJor statice cdt si a secventelor de
animatie. In timpul intocmirii acestei lucrari,
s-au efectuat incercari de utilizare a retelei de
calculatoare pentru realizarea iluminatului
dinamic al Catedralei.

Multumiri

Catedrala Holy Virgin din Lichen este
construitd pe baza proiectului unui grup de
arhitecti condus de Dna. Barbara Bielecka din
Gdynia. Lucrédrile de simulare au fost realizate
prin bunavointa acestui grup si punerea la

INGINERIA ILUMINATULUI 8-2001 11



dispozitie a documentatiei tehnice a obiectului.
Proiectul Catedralei a fost creat de grupul de
autori mentionat.
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