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Abstract: The introduction of virtual reality (VR)-models in the city planning process will cause changes in

the traditional roles of the involved parties. In order to better understand some of these changes, the events

involving the use of VR-models in an architectural competition concerning rebuilding-proposals for the city

library in a Swedish city were analyzed. The study shows that VR was introduced into the competition as an

extra add-on and that the VR-presentation was experienced as useful by the jury. The transformation of the

architects’ contributions into VR was experienced as problematic by the architects, partly because they lost

full control over the presentation. In the future architects are likely to have to produce the VR-models for

their proposals themselves. This may make it more difficult for smaller architectural firms to enter the market

but their proposals will be more accessible to a wider group of stakeholders.
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Introduction

New technology often causes disruption and change in
established practices. In the future the use of virtual re-
ality (VR) models is likely to increase in the city plan-
ning process. This is likely to lead to changes in how
the activities and roles in the early parts of city plan-
ning processes are carried out. This paper describes the
effects of the use of VR-models in an architectural
competition evaluation process from the standpoint of
different professions, and it discusses how VR can in-
fluence the roles of concerned professions, e.g.,
architects.
(1) Current developments

In modern, high-quality, professional city planning it
is not only the visions of politicians that govern the de-
sign of urban development. A broader circle of relevant
parties should be able to exert an influence. Hall 1996
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(reviewed in Ref. [1]) listed four relevant interest cate-
gories in the urban planning process: (1) city planners,
(2) architects working for clients, (3) the clients them-
selves and (4) the general public (see Ref. [2]). Such
broader participation may lead to better sustainability
of the projected constructions since they might better
meet the needs of the future users.

The goal of a broader participation in the building
process is not easy to accomplish (see Ref. [3]). For
example, within the traditional and conventional ways
of working with the urban development process, many
different types of communication- and decision mate-
rial (e.g., 2D drawings, sketches and perspective draw-
ings) are used by professional groups  and it is some-
times difficult for the public and non-technical special-
ists to understand from this material what the projects
entail.

(2) Previous studies on VR in the construction
process

In this context, modern VR-models provide many

benefits in the city planning process by offering a rep-

resentation that is closer to common experience than
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other methods of presenting a concept’”. VR-models
can make it possible for all interested parties to have
access to a common representational medium, which
makes it easier for them to achieve an understanding of
the planned building object on the basis of their own
common sense. The issue of how VR functions as a
means of communication in the urban development
process is insufficiently researched (also see Ref. [6]).
Although exploratory usability-oriented studies involv-
ing VR have been carried out (e.g., Ref. [7]), very few
studies have been reported on the role that VR plays in
ongoing city planning context (e.g., Refs. [8-12]). This
research points to the need for “a more functional and
flexible city model where various stakeholders can ac-
cess and utilize the model according to their needs™'.
Traditionally architects belong to a specialized pro-
fession and, sometimes, work in some isolation from
other parties in the building process. The production of
sketches and plans for new buildings in specific envi-
ronments is usually done according to profession-
specific criteria, like how best to combine aesthetics,
function and form, how the features of the building in-
teract with the properties of the environment, etc.!"* In
a more pessimistic approach, Ref. [1] suggested that
architects have a reputation for submitting non-realistic
perspectives, omitting parts of schemes that are not
fully designed and even hiding areas of schemes be-
hind carefully placed trees and other features.
(3) Present case study
This study analyzes a real event involving the use of
VR-models in an architectural competition evaluation
about suggestions for a large rebuilding of the city li-
brary in Goéteborg, Sweden (population about 500 000).
The focus lies on the implications for the architects of
the use of VR in the evaluation process.

The library (see Fig. 1) is placed at Gotaplatsen, a
square with great symbolic status for the city. Thus, the

- o : =

Fig. 1 The city library in Géteborg, Sweden

remaking of the library is an issue of great importance
to the city. This is also evidenced by the lively debate
in the local newspaper that followed the outcome of
the architectural competition described below.

VR-models have been used in urban planning and
building design projects in Goteborg for a number of
years. At present, the visualization studio at Chalmers
University of Technology in Goteborg, works in close
collaboration with the City Planning Authority (CPA)
in Goteborg to generate a large VR-model covering the
major parts of the city. So far two specific projects
have resulted. The first is associated with the redevel-
opment of the city library, further described in this
study. To our knowledge, this is the first time that VR-
technology has been used in this way for a public
building in Sweden.

1 Method
1.1 Participants

In total, ten interviews with twelve informants from the
different professions and groups involved in the com-
petition were conducted (CPA, 3; the Jury 3; architects,
4; the 3D-artists who made the VR-model, 2).

1.2 Study design and interviews

Semi-structured interviews were made at the infor-
mants’ workplaces by two of the authors (except two
interviews). Each interview lasted 50 - 90 min and was
tape-recorded. The common sections of the interviews
included the following:

e The informants’ prior experience of 3D modeling
and VR. (For the architectural firms the experience
of the whole firm was also asked for.)

* A description of the process and communication
when the VR-models were produced and used.

» Evaluation of cons and pros of using VR.

* Implication of the future use of VR for professions
and evaluation processes.

2 Results

We first briefly describe the main events in the archi-
tectural competition as they were reported by one or
more of the informants. Next the views of each partici-
pating profession as stated in the interviews are pre-
sented as aggregated for each profession.
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2.1 Main events in the evaluation process

The starting point for the events was in 2003 when the
cultural committee and the city library of Géteborg de-
scribed the need for bigger premises. In January 2006
the CPA in Goteborg was given the commission to de-
velop a new plan for the city library and surroundings.
Four architectural firms were invited for parallel sub-
missions of proposals. Each of the firms would de-
velop a proposal (also called contribution) for how a
rebuilt city library would be designed.

A jury of eight members was appointed to evaluate
the proposals: two from the town council’s cultural
committee; two from the town council’s building
committee; two from the CPA; one from a company
that administrates official buildings in Goteborg and
one from the city library.

From the beginning the architectural firms were not
asked to create any 3D or VR-model. On September 29,
2006 the firms were asked by e-mail for digital mate-
rial, including the CAD models that the firms had de-
veloped. All the firms agreed to send their material.
The task given to the visualization studio by the city
planning office was to make VR-models with all con-
tributions equal in quality. This was at least partly be-
cause of the late inquiry about the digital material. A
common VR-model was formed as a surrounding envi-
ronment in which each of the models of the proposed
buildings was put (one example in Fig. 2). Each of the
contributions could easily be presented while keeping
the surrounding environment constant. The system
supported on-demand switching between the different
proposals when reviewed by the participants.

Fig. 2 VR-model of the present library (left) and one
proposal (right)

The four contributions were first presented to the
jury in August 2006. The task for the jury was to
evaluate the proposals and to use ideas from one or
more proposals to recommend how to further develop
a final idea. In this paper we sometimes refer to “com-
petition” as a synonym for this evaluation. To fulfill
their task the jury had nine meetings, and in one of
these the VR-presentation of the contributions was

presented and discussed. At this meeting, which took
place at the visualization studio, the VR-model was
shown on a power wall, and a stereoscopic effect was
created by the use of crystal eyeglasses. The jury had
two or three further meetings that did not involve
VR-presentations.

2.2 City planning authority informants

Experience of VR and 3D This was the first time CPA
used VR in an evaluation process. There is no wide-
spread knowledge about VR in the CPA, but some
parts/persons have rather extensive experience of VR.

Use of the VR-models in the evaluation process
The first initiative for using VR in this project came
from the CPA and was put as a suggestion to the jury.
The informants’ experience was that the use of the VR-
models made a difference for how the jury understood
the four contributions. The possibility to understand
the interaction with the surroundings and to actually
see the volumes was thought to have meant a great
deal for many of the jury members.

Evaluation of cons and pros of using VR All the
informants pointed out the importance of being able to
show the planned buildings in VR. One informant fo-
cused on the pedagogical aspects of using VR, and
noted that it is important to find a quality level in the
VR-rendering which is good enough to really depict
the content of a proposal but not so good that the gen-
eral public understands the proposal as completed.

Future for VR and effects on professionals The in-
formants thought that VR will be used much more in
the future. The CPA informants saw a potential for in-
creased participation and communication with stake-
holders due to the pedagogical potential of VR as a
communication tool. Furthermore, they also mentioned
possibilities to simulate the effects of lights/shading at
different times during a day and over the seasons of a
year. In the future realistic simulation of noise, parti-
cles in the air and other aspects will increase the qual-
ity of the simulation.

2.3 Jury informants

Experience of VR and 3D Two of the informants had
some experience of participating in tasks similar to this
one in judging new buildings. All three use computers
regularly but all had little or no experience of VR or
3D-graphics.
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Communication and preparation of the VR-
models None of the informants reported exerting any
influence on how the VR-model was to be shaped.

Use of the VR-models in the evaluation process
Some of the informants thought that it was somewhat
inconvenient to have to travel to another part of town
to look at the model. The informants reported no par-
ticular expectations when attending to this meeting.

The VR-presentation gave much information but the
informants felt that it would have been too much effort
to have used it in more meetings referring to having to
use the crystal eyes when viewing the model and hav-
ing to pay attention to people pointing to the power
wall instead of just discussing. They all also reported
being satisfied with not having to manage the model
themselves during the show. None of the informants
seemed to think that it would have been very important
to have used the model more than this time. One of the
informants mentioned that the model did not include
the interior of the buildings and that this was an impor-
tant part of the evaluation.

Evaluation of cons and pros of using VR The
credibility of the VR-models was rated high. One
statement was that the VR-model was seen as giving a
good presentation of how the contributions would ap-
pear in reality. It was also reported that the jury re-
ferred back to the VR-model in later meetings when
they discussed different matters. All the jury infor-
mants criticized the aesthetic aspect of the model. One
saw a risk that even the foundations of the architect’s
idea of the building could be missed, because the
model seemed finished in a sense but was not good
enough to “explain” what the architect had in mind
when designing the building. The informants all con-
firmed the 3D-artists’ view (see below) that the VR-
model did explain the size, the volume of the building,
and its interaction with the surroundings (as Fig. 3).

Future for VR and effects on professionals All in-
formants thought that VR will be a part of future
evaluation processes. One of them thought that VR is
an important tool because it can explain the content of
the blueprints for persons not used to these. Another
informant thought that VR use will place more de-
mands on future contributions. This will put higher
demands on the architects and how contributions are
developed. One informant stated that for the architects
VR will imply one more interest group (the general

public) to take into account.

2.4 Architects

Experience of VR and 3D All architects said that their
knowledge about VR was “small”. They did not know
what possibilities the technique provides or what fea-
tures they could ask for. All three architectural firms
had some knowledge about 3D-CAD and other 3D
possibilities. To some extent all firms used 3D on a
daily basis for presenting their jobs. One firm had per-
sonnel for making its 3D-illustrations. A second firm
made some smaller illustrations in-house but hired help
for bigger ones. A third firm hired help for most of its
illustrations.

Communication and preparation of the VR-
models None of the firms criticized the use of VR to
visualize the proposals. All the firms experienced that
the information about the use of VR as a tool for pre-
senting proposals and the request for the material came
abruptly and late. They had all made the sketches and
drawings that originally were asked for when the in-
quiry about their 3D-material came. Before sending in
the material, one of the firms “cleaned” the model so
that less information could be misinterpreted. All three
firms stated that it took them about 8 h of work to pre-
pare the material before sending it off.

Fig.3 VR screenshots from one proposal showing the
proposal inserted in the surroundings and examined
from different viewpoints

Two of the firms recalled feeling worried about the
lack of control over how their proposals would be ren-
dered. The communication between the firms and the
3D-artists when the VR-models were produced con-
sisted of one or two e-mails with screenshots that the
architect firms could give a response to. Some phone
calls were made to clarify particular questions.

None of the architectural firms saw the model before
the VR-models were shown to the jury. Two of the
firms felt that the screenshots did not do justice to their
contribution.

Use of the VR-models in the evaluation process
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The architectural firms did not think that the use of VR
was important for the jury’s decision which they
thought was made according to other types of criteria.

Evaluation of cons and pros of using VR All the
firms thought that the screenshots did not really show
their proposals in an aesthetic manner.

Future for VR and effects on professionals All the
firms thought that VR will affect their work in the fu-
ture and that VR will be a common tool. Two firms ex-
plained that it could be a better way to express their
proposals. The third representative said that it is not
clear what value VR will provide and that VR just
means “more of the same” of what is going on today.
He thought that it will be necessary to use VR in order
to be noticed.

2.5 3D-artists

Communication and preparation of the VR-models
The quality of the material that was handed over from
the different architectural firms differed. Two propos-
als were made in Google Sketchup with a low level of
detail. One firm’s model was made in architectural
desktop and was of better quality, while the fourth
firm’s model was made in Archicad and had high qual-
ity. Due to the different levels of quality, different lev-
els of effort had to be put down. The Archicad model
could be put straight into the VR-environment. Most
work had to be done on the Google Sketchup models.
All the four contributions were rendered in VR in
parallel.

When making the models, the 3D-artists sent screen
dumps to the architectural firms and asked for feed-
back, and in a few phone calls specific questions to the
firms were asked. The 3D-artists had 60 h to finish all
the VR-models. The time was sufficient, except that
because of the vast use of glass material in some of the
proposals, additional time had to be spent on imple-
menting a better representation of glass.

The communication between the architectural firms
and the 3D-artists mostly concerned material. The 3D-
artists perceived a discrepancy between what was seen
as important in the conventional posters and in the VR-
model. As an example they mentioned an entrance that
in one sketch was depicted in a white and more blurred
way than the rest of the building, but was considered
extremely important in the VR-model.

The 3D-artists were not aware of the criteria for the

evaluation when preparing the VR-model. Overall, the
3D-artists thought that the communication with the ar-
chitectural firms had worked well and they had re-
ceived no feedback to the contrary.

Use of the VR-models in the evaluation process
During the VR-presentation one of the 3D-artists con-
trolled the showing of the model. The members of the
jury could direct what perspectives and which parts of
the model were seen by instructing this person, and the
jury used this possibility.

Evaluation of cons and pros of using VR in the
contest From the evidence of the communication be-
tween the jury members during the meeting, the 3D-
artists concluded that the use of the model had given a
broader understanding about the size and volume of
the contributions. Also, the interaction with the build-
ing’s surroundings seemed to be clarified.

Future for VR The 3D-artists predicted that VR
will be much more used in future city planning projects.
Widespread use of VR may demand that a common
model of the surroundings is available. Without such a
model, the cost will be high for making VR-models of
every proposal with surroundings and terrain. The pos-
sibility to compare proposals is also impaired if there is
no common terrain model.

Effects on other professionals The 3D-artists an-
ticipate that VR will be so common in the future that
architects will have to use it in order to pursue their
profession and will have to make VR-models
themselves.

3 Discussion and Conclusions

The notion that VR will influence the architectural pro-
fession is supported by our results, but exactly what
the effect will be is not equally clear. The discussion
by Ref. [1], reviewed in the introduction, about the fu-
ture role of different professions in the urban construc-
tion process, was to some degree well taken, but al-
though VR may give the general public a better oppor-
tunity to understand the proposal and to influence the
construction planning process, this does not imply that
the architectural profession has to be “downgraded” as
suggested by Ref. [1]. The architects in this study
tended to think of VR more as a new tool that gives a
possibility to express their ideas more than as a threat
to their profession. However, the view from one of
them that VR might be a necessary demand for being
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noticed, without adding any substantial value, is worth
considering as a sign that more may be at stake.

Another important conclusion from this study is that
there were many indications that VR could have been
more efficiently used in the evaluation process. For ex-
ample, the small amount of input to the production
process from the architects might be due to their lack
of experience of VR. As reported above, it was not ob-
vious to the architectural firms what response they
should give to the screenshots they were sent from the
3D-artists. Since the architects did not have a chance to
view the VR-rendering of their contribution before it
was shown to the jury, it is not clear whether they
would have proposed changes. Better preparation of
the architects and the jury for their participation in the
production and evaluation of VR-models in the evalua-
tion process can help the architects to more fully real-
ize their visions and the jury to better satisfy their need
for information about the future building.

Our study shows the importance for all parties in the
city planning process to be clear about how VR will be
used in the evaluation process. Clear information
should be given to all parties early in the process about
how the VR-models are to be produced and, on this ba-
sis, how they should best be interpreted. In this context
it is noteworthy that the architects expressed worry that
it was someone else who would transform their pro-
posals into VR and that the proposals could be dis-
torted in the process. To increase the efficiency of
similar evaluation processes, we recommend a meeting
between the included parties prior to the process where
possibilities and limitations of the technology used are
presented and discussed.

VR is likely to be used much more in the future and
then architects will probably have to learn to produce
VR-model themselves. This could be a disadvantage
for small architectural firms because more knowledge,
time, and money will be needed to enter the market.
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