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ABSTRACT:  Urban design directly impacts upon the built environment but the physical implications 
are not always visualised before determinations are made. The ability to create 3D digital models of 
urban environs, at both large and small scales has been available for years and a part of urban design. 
But the process is cumbersome and the model not easily accessible except to those with technical 
expertise. Creating and amending such a model requires information to be painstakingly entered to 
accommodate change. Digital models are similarly restrictive in the type and format of data that can be 
incorporated. The outcome is that computer generated models are used more in the presentation of 
urban strategies than as an effective tool in testing the physical implications of planning policy. Imagine 

a small plain box that will accept information from a variety of sources and result in a digital model of a 
site, precinct or city. This model is accessible by multiple users, malleable in real time, inclusive of non-
graphic data and could provide immediate visualization to be useful as a tool for testing design 
concepts. This paper will look at the viability of an Urban Design Machine. 

 
 

INTRODUCTION 
 
This paper will discuss the initiation of a research project 
at the University of Melbourne. The objective of the 

paper, at this stage, is not to present solutions to the 
research but to carefully examine and frame the research 
problem. 
The problem is characterised by understanding the 
differences and similarities between the digital 
visualization needs of the discipline of Urban Design and 
those of architecture. With a clear picture of the needs of 
this discipline, a brief (or wish list) can be established to 

create a mechanism to service the requirements within 
the field. Conceptually (and ambitiously) I have called 
this mechanism the Urban Design Machine (UDM). This 
title is not just a convenient handle but goes to the heart 
of the problem: the range of professionals engaged 
within urban design and planning desire a singular, one-
stop-shop as a digital design and representational.  
Articulating the requirements for Urban Design has 
followed interviews with a range of entities engaged in 

the field. These include state and municipal government 
bodies responsible for design and planning policies and 
private practitioners. 
 

1. FRAMING THE PROBLEM 
 
Urban Design is a discipline that has demonstrated 
significant development over recent years in Australia. It 
is often seen as sitting between planning policy and 

infrastructure design and draws from a wide range of 
professionals including planners, architects and 
engineers. Perhaps because of its relatively recent 
emergence and disparate practitioners its engagement 
with digital visualization has been limited and its use as 
less of a tool for design and more as an aid for 
presentation.  
As design and visualization become a requirement for 
those responsible for making urban policy, there is a 

need for a more active engagement with digital modelling 
during the design process. This engagement may mirror 
that which developed with the architecture profession’s 
embrace of 3D digital modelling over the last ten years. 
In 1997 leading academic journals were heralding the 

integration of CAD as a medium of design within 
architectural practice and education (Schmitt 1997).  

Within 6 years it was accepted that digital modelling was 
the accepted media for architects to work within for 
design (Kalay 2004). But the peculiar needs of urban 
design and the differing backgrounds of the practitioners 
require a differ approach to that experienced in 
architectural practice. Indeed, it is these differences 
between the relative homogeneity of architecture and the 
disparateness of the urban design and planning field 
which call for a new paradigm for the interface with digital 

tools. It cannot be presumed that all within this field 
would come to the digital media with like minded skills or 
ambitions 
 

2. CASE STUDIES 
 
This paper will look at the situation of authorities 
responsible for planning policy and urban design and 
how these bodies typically use computer visualization as 
a lead into how the medium may be better offered as an 

effective tool. The particular nature of planning and 
design exposes the difficulty of matching skills with 
ambitions through the digital medium. Discussions with a 
range of government bodies have illustrated current 
practice and I will discuss these through selected two 
case studies. Having discussed the present situation I 
will present a wish list of tools that those discussions 
have unearthed with respect to envisaging an effective 

digital tool, which I ambitiously call the Urban Design 
Machine.  
 
2.1. Case Study 1 
A case study demonstrating the nature of the interaction 
between an urban design and planning government body 
with the digital medium is presented to assist in 
explaining the nature of the problem. 

A large infrastructure department was preparing an 
urban design strategy for a major inner city project. They 
were creating planning policy and designing physical 
constraints and envelopes to be provided as specific 
urban controls within the tendering process calling for 
expressions of interest. It was important for these 
controls to be clear and specific regarding the site as 
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they wanted interested consortia to be fully aware of the 
constraints and, more importantly, they wanted to direct 
the urban construction to ensure the desired outcome. 
They undertook the design process for the expansive site 

and relied on visualizing the possibilities during the 
design process through traditional drawing techniques 
and card model making. It was felt that these techniques 
were limited in that they did not easily accommodate 
conceptualizing the urban design at a range of scales 
and from a variety of view points. There was little use of 
3D digital software until near the end of the design 
process and then mainly as a medium to publicize the 

development strategy rather than testing it. 
The head of the urban design team saw a number of 
disadvantages in this process. The first was that they 
could not represent the proposals in a manner that 
allowed them to study the design from all aspects, 
especially a pedestrian’s point of view. It was understood 
that the process relied on an act of faith that they could 
interpret the traditional media sufficiently to bridge the 

gap between drawings and the intended reality. Given 
that controls would be imposed on a third party, and 
future modification of the controls would be difficult, the 
stakes were high with regard to understanding the 
physical implications of the scheme. This refrain would 
sound familiar as it echoes those of design professions 
from years earlier. The key difference being that, in the 
case of the architecture profession coming to terms with 

digital visualization the group involved was relatively 
homogenous. With the field of urban design the 
background professional training within the case study 
group varied from that of urban geographer through to 
industrial designer. 
A significant restraint in using computer visualization 
earlier in the design process was that it would have 
required contracting the digital modelling to an outside 
party and that the cost in time and money was 

unacceptable until the design was resolved. In this case 
the divide between the policy makers/urban designers 
and those who had the expertise to convert ideas into 
digital models was too great to allow the 3D visualization 
to be a useful tool during urban design. 
This example illustrates a relatively straightforward need 
for accessible digital modelling but it is also unambitious 
with regard to exploiting the potential of the medium for 

urban design and planning.  
 
2.2. Case Study 2 
Another illustrative example is of a local government 
body that would like to develop an accessible digital 
model that extends the information contained beyond the 
physical attributes to that of associated data. This would 
include information such as property zoning, rates, 

services, car and pedestrian movement and other such 
information at the scale of individual property precinct 
and municipality. The nature of this information may also 
be in descriptive and/or numerical format. What would be 
required is a comprehensive base model that allowed for 
the integration of a variety of information that could be 
continually modified to suit constant change. The 
particular city has been approaching external consultants 

who can provide some or most of the model in digital 
form but who are unable to do so in a format that can be 
easily accessible by the client without considerable 
technical expertise.  
This example highlights the distance between aspirations 
of the client body and conventional outcomes that are 
currently available. The final product of a comprehensive 
3D computer model is readily available, admittedly at 
considerable cost, but the ability to access and interact 

with the model would be beyond those without the 
technical expertise.  
 

3. WISH LIST: THE URBAN DESIGN MACHINE 
 

These examples begin to illustrate the disparate types of 
information encountered within the urban design field 
and the multi-disciplinary need to understand this 
information at different levels of representation. This has 
been recognized in the past with research undertaken to 
prototype the integration of geographic, spatial and non 
graphic information (Batara, Dave, Bishop, 2001.Dave, 
Schmitt 1995) but such in roads have been unable to 
penetrate the urban design practice. One can speculate 

as to reasons behind the lack of penetration of the 
medium within practice as compared to the rapid 
acceptance within architecture and they may centre on 
expertise and professional education. But the 
overarching obstruction is lack of access. 
Additional interviews with local municipalities and 
government urban planning bodies have exposed a 
number of desires that I have collated into a wish list. 

This list will look at desirable attributes that an Urban 
Design Machine (UDM) may offer and looks at how the 
specific requirements can be delivered. 
 
3.1. The creation of an accessible and flexible base 
digital model. 
Construction and updating of a base model can be 
created with conventional modelling software. Common 

practice is to sub-contract its construction to consultants 
for preparation and, occasionally, maintenance. As a 
base model it has ongoing use only if it can incorporate a 
variety of information formats. More usefully it could be 
formed with the inclusion of other data such as cadastral 
maps in conjunction with stereographic aerial imaging to 
establish topography, property boundaries, buildings and 
context. The system would require the ability to combine 

2D CAD documents with digital photogrammetric 
techniques. These have been used in geomatic 
disciplines and also archaeological pursuits (Oglivy 
1996). 
The flexibility of such a model must be evaluated so as to 
accommodate change, testing of discrete design projects 
and larger scale interventions. This presumes a user 
access that can identify discrete parts. These would be 
properties, buildings and other pertinent feature. Having 

these elements constructed as objects within the digital 
model would be a basic requirement as would issues of 
access and manipulation. 
A base model can be constructed given existing software 
and/or contracted service providers (Urban Futures 
Laboratory). The difficulty is in establishing the criteria for 
the model to accommodate its use as an interactive 
design tool by the client and not to be seen as an end in 

itself. 
 

3.2. Design options can be quickly created and 
evaluated in real time at a range of resolutions. 
This can be achieved through a suite of existing 
softwares, the only limitations being how to partition a 
portion of a larger model to work on in detail and to 
visualize at high resolution without needing to regenerate 

the complete model. The range of features required 
would be the ability to work at a low resolution for testing 
form through manipulation and dynamic view points and 
to be able to develop this portion at various levels of 
rendering sophistication while being able to continually 
return the project to the base model and the wider urban 
context. 
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3.3. Allow for third party generated models to be 
incorporated into the model 
For the model to be useful and maintained in must be 
able to accept a range of third party models created 

through differing software. The expressed need was for 
developers and the like to produce 3 D models that could 
be inserted into the overall model to both test the veracity 
of the proposal and to ultimately update the base when a 
project is completed. Conversion and readability on files 
are the issue and certainly within current software 
offerings. 
 

3.4. Allow for non-graphic information to be 
integrated into the model.  
The attachment of certain types of data to digital objects 
within a model is relatively common within existing 
software. Data ‘tags’ that can be accessed provide a 
range of levels that can be mined through a digital 
interrogation of defined elements or objects. This data 
could express useful information regarding properties, 

rates, traffic, crime statistics or other social information. 
These attributes would be useful within an UDM if they 
could be converted to a graphic representation. They 
could be at the level of overlays that identify 
characteristics in a simple manner through colour or 
texture coding or have a more ambitious outcome.  
Indeed these characteristics of data representation have 
been explored as a creative aid to design. This is 

exemplified in the work of Ben van Berkel and Caroline 
Bos who transformed data into 3D representations within 
urban models to both illustrate and provide form-making 
generators (van Berkel, Bos. 2000). 
An example of software developed that attempts to 
combine urban visualization with simple site data is the 
UrbanModeller program from the Virtual Field Course 
(VFC) which was developed to aid quick visualization of 
building forms in conjunction with 2D plan footprints. The 

development could also incorporate data, such as 
indications of land zoning, and dynamic information such 
as pedestrian movement and density (UrbanModeller). 
 
3.5. Accommodate rule based commands. 
This undertaking mirrors parametric modelling which can 
accept described rules expressed as numerical 
parameters that are then applied to the geometry of the 

model or models (Fischer, Bury, Woodbury 2000). An 
example of how this may be used would be in parametric 
instructions being applied to a range of building envelop 
shapes to alter heights, set backs and cut offs to test 
outcomes from development policies. The notion of rule 
based commands directly operating on the digital model 
also has precedents in shape grammar research. 
Although the sophistication of both these approaches 

may be daunting with regard to accessibility the 
fundamentals would inform the UDM development. 
 
3.6. The UDM must be economical in its use of 
processing capacity. 
The UDM should be able to partition various segments of 
the model for ease of work and short regeneration times. 
This is a convenience for working with parts of the model 

and would negate any impression that a large overall 
model is too cumbersome to work with.  
 
3.7. Multiple users 
The UDM should accommodate multiple users on the 
same base model with protocols in place to preserve the 
integrity of the master model. In this example a number 
of designers could be working on the same portion of 
base file with a gate keeping mechanism that would 

control acceptance of a final version and the replacement 
of this portion within the base model. This would apply to 
modelling and non-graphic data. The important issue is 
not the capacity to provide a platform for multi users but 

the ability to monitor and control the incorporation of the 
work. 
 
3.8. The UDM must be able to expand to accommodate 
large scale and/or high resolution models. 
This is the counter side to the previous criterion. It 
requires the working model to be developed as a 
continuum through to a realistic rendered presentation. 

This is the service that could be contracted out as a final 
presentation product although the tantalizing prospect is 
that is could be worked on by the designer who could 
access the capacity  of the program with an ease of 
access that could direct the user through the operational 
requirements.  
 
3.9. Ease of access by those who are not computer 

technicians.  
This criterion is kept until last because it is the key to the 
concept of the UDM. As has been commented upon, the 
development of tools to accommodate most of what may 
be desired for the UDM has been substantially 
undertaken. The functional mechanism of the UDM could 
build upon the consolidation of current soft and hardware 
technologies. Irrespective of the potential of the UDM it 

will only realize this if it can be accessed by those who 
would make best use of the visualization and data tools 
and not be confined to those with technical expertise. 
This factor was the most persistent entreaty from those 
interviewed as it would reduce the reliance on third 
parties and be efficient in terms of turnaround time for 
testing ideas.  Here the field of endeavour is the creation 
of the interface between which users access the UDM. It 
must lead the user through the tools available with the 

assumption that the user knows little about the generic 
computer skills conventionally required for engaging with 
a digital model. The interface must both deal with the 
naïve and the experienced user in a manner that does 
frustrate the ambitions of both. 
How users interface with computer programming remains 
an area of energetic research (Baeker et al 2000). The 
field of Human Computer Interaction 

 
(HCI) attempts to 

understand the how software is accessed by people to 
best draw the user into the potential of the software. One 
of the important aspects of this is the immediacy in which 
a user can be effective with the software.  But key to this 
research is a growing understanding that designers of 
these interfaces must be able to empathize with the 
users. To this end placing the designers within the 
context of the work environment of the users is critical, 

despite the impression that such an approach is obvious 
it is often seen as a revelation by many who work within 
the computer programming industry (Beyer et al 2000, 
McCullough 2004). 
 

4. GAMES 
 
With a view to other software developers who require a 
direct understanding of the customer/user in designing 
both the product and its ease of access we could look at 

computer game designers. This is an area that has to 
sell a product that is sophisticated and can cater for 
many different levels of expertise and application. The 
product succeeds on being attractive at all levels of 
competence and would fail if it did not understand the 
desires of those requiring access.  
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The development of games software has mirrored that of 
sophisticated digital modelling tools but has not 
intersected in any significant way in the mainstream. The 
problem may be the perception the computer games are 

about entertainment and not serious endeavour. Having 
said this there has been research that looks at games 
software engines at what the medium can offer 
architectural representation (Moloney 2001). The aspect 
of computer games that distinguishes it from the history 
of professional modelling software is that it must caters 
for, and compete within, a demanding market. This 
applies to the accessibility of its 3D engines but equally 

to the design of user interfaces. This latter point is 
important with regard to the particular needs of the urban 
design field and our UDM. Accessibility of the uninitiated 
is a problem with regard to using digital modelling as an 
effective tool. The concept of the UDM as a singular 
entity that can service the desires of the profession is 
only attractive if the interface between the user and the 
potential of the UDM is equally attractive. To this end the 

ability of computer games designers to draw users into 
the program without requiring much pre existent skill and 
in a manner that, neither patronizes the user nor bores 
the expert could be an object lesson in how we approach 
the UDM 
 

CONCLUSION 
 
As previously stated, this paper is at the beginning of the 
research cycle. It attempts to frame the problem with 
regard to how digital modelling being an effective tool for 
urban design. As noted this field intersects with that of 

architecture, which has enthusiastically embraced 3D 
modelling within its practice, but it has a distinct profile of 
professionals and differing expectations. Interviews with 
entities that engage in this discipline have exposed a 
wish list of characteristics the so called UDM should be 
able to deliver. As stated, much of these are achievable 
with existing developments, at various levels of 
sophistication and could be further developed to suit the 

particular needs. But the real key is not the capacity of 
the UDM but the ability of the UDM to have a user 
friendly interface with those with a broad range of 
expertise. 
Further action on this issue will come from joint research 
with the key stakeholders to develop a digital modelling 
paradigm that will recognize the particular aspects of 
urban design. Currently negotiations are under way with 

such joint partners in addressing the directions outlined 
in this paper.   
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