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2000 – 05 Software Development stringCVE  ( Collaborative Virtual Environments )



2004   NZ Marsden Grant Application (with Assoc. Prof Robert Amor)



Design in Context
Augmented Reality Technology to 
improve decision making at 
early design stages

ARC Discovery Grant 2008 - 10

(Dave, Moloney, Billinghurst)

In collaboration with HITLab NZ

2006 -10   University of Melbourne



One view of the twentieth century is that it was an era dominated by the 

conception of architecture as object devoid of context. From its publication in 

1932 until the early 1970’s ‘The International Style’ was the mantra for a period 

of “impaired vision” in which architecture was “conceived as a thing in itself”

(Berman, 1988)

2006 -10   University of Melbourne



Architectural drawings were abstract plans and sections, supplemented 

with axonometric projections as if they were describing engine parts.

2006 -10   University of Melbourne



The 1970’s saw new approaches informed by visualisation that placed designs in context: 

photographic collage (Confurius, 1985); the re-immergence of perspective drawing and 

sequential sketch techniques eg. (Cullen, 1971); the use of urban figure-ground analysis 

(Rowe & Koetter, 1978); physical site models and video techniques (Bosselmann, 1997).

2006 -10   University of Melbourne



These analogue approaches were overshadowed in the late 1980’s by the widespread take up 

of 2D CAD which re-emphasized orthogonal projection – plans, elevations and sections 

developed in the abstract context of the computer screen.

2006 -10   University of Melbourne



The evolution to 3D representation in digital tools such as the current development of a 

building information model (Eastman, 1999) continues the dominant functionalist and 

documentation orientated trajectory of CAAD (Refat, 2006)

2006 -10   University of Melbourne
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temporal context  # 1 spatial sequence over time

temporal context  # 2 dynamic environment



concurrent evaluation  # 1 qualitative evaluation

Concurrent evaluation  # 2 quantitative data



Prototype developed for ARC grant application 



Practice Survey

32 Melbourne firms contacted

22 structured interviews

95,000 words of edited 

transcripts

+ images of projects

2006 -10   University of Melbourne



Analysis of Practice Survey

Context

Time

Critical Junctures

Exceptions

Recurrent themes / typologies

Constraints and Opportunities

Prototype Specifications

Situated view cones

Peripatetic movement

Site + Time dependent changes

Volumetric morphing bet’ points

Switching representations

Working in 3D depth planes

…

2006 -10   University of Melbourne



Two prototypes

Non-Mobile 

[ studio based Mixed Reality ]

Site Video

fixed camera &

timelapse sequences

Virtual 
Environment

abstract model with 

free camera

Performance Data

Interactive analytical tools

Automation layer: lighting, composite video, virtual 

environment, performance analysis

Sketch Design 
Models
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Two prototypes

Non-Mobile 

[ studio based Mixed Reality ]

Mobile 

[ Site based Mixed Reality ]

Site Video

fixed camera &

timelapse sequences

Virtual 
Environment

abstract model with 

free camera

Performance Data

Interactive analytical tools

Automation layer: lighting, composite video, virtual 

environment, performance analysis

Sketch Design 
Models

Developed 
Design Models

Interactive 
Touch Screen live 

streaming video, real 

time lighting,& 

compositing , tilt, pan 

& zoom, summative 

performance data

2006 -10   University of Melbourne



ILLUSTRATIVE PROJECT

Concurrent Evaluation the Quantitative and Qualitative in A Temporal Context

Sun screening system that is required to perform environmentally 

and also as a large scale information interface

Commonwealth Bank Tower, Melbourne

Quantitative Measures

● Impact of sunlight on 
internal temperature

● Internal Lighting Levels

Qualitative Evaluation

● Legibility of embedded 
information (graphics & text)

● Visual impact on the internal 
spaces



2006 -10   University of Melbourne



Mobile system

[ Site based Mixed Reality ]
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Mobile system

[ Site based Mixed Reality ]

2006 -10   University of Melbourne



2011   Back to NZ …
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Legacy of NZ frontier mentality

Great landscape!   …

Minimal attention to the built environment

Why do we not aspire for better?



Dr Mark Wright

Legacy of NZ frontier mentality

Hans Peter Knutzen, manager of the Piha Mill, photographed sitting on the front veranda of his mill house has been 

used as an icon of New Zealand architecture for over 50 years.
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Dr Mark Wright

Shed Mentality

… mostly ‘cheap as’



Dr Mark Wright

Response to the housing crisis

… a bit (more) ugly

“ There's no point having beautifully designed cities if 90 percent of New 
Zealanders can't afford to live in them. We might have to get a bit ugly. ”

(Bill English, TV3 News 31.05.14) 



… surely we are better than that ?



Two takes on Building Better

Pre Wellington

Enhancing decision making at early stages of design

→ Collaborative virtual environments using videogame technology

→ Augmented reality integrated with environmental simulation

VUW Design Research

What do we mean by BETTER ?

→ Between the science and art of building 

→ Tradition of design grounded in technical excellence



What do we mean by BETTER ?

… towards a balance between the science and art of building 



What do we mean by BETTER ?

… towards a balance between the science and art of building 

BETTER has a qualitative dimension that needs to be considered 

alongside pragmatics and performance



What do we mean by BETTER ?

… towards a balance between the science and art of building 

BETTER has a qualitative dimension that needs to be considered 

alongside pragmatics and performance

…. best achieved by design-led research 



What do we mean by BETTER ?

… towards a balance between the science and art of building 

BETTER has a qualitative dimension that needs to be considered 

alongside pragmatics and performance

…… best achieved by design-led research 

What is design-led research ?

Examples from VUW School of Architecture



ABOUT FOR

THROUGH

What is design-led research?

Current thinking has settled and the tripartite model of 
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Design-led research    examples from the VUW School of Architecture

Proposition for a courtyard house type tuned to contours. The courtyard provides separation 
and privacy between the different homes while also creating a contained social space. 
An example of design adding value to difficult sites and enhancing socio cultural context

Year 3 / 4  Elective – House + Home (Simon Twose): Calibrating development to typography and socio-cultural specifics
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MASTERS THESIS ‘RESEARCH ENGINE’ :  100 +   YEARS OF RESEARCH EVERY YEAR AT VUW 

UG  1 2 3 Masters   1 2

One year design 

research thesis 

undertaken by 100+ 

students



Design-led research    examples from the VUW School of Architecture

MASTERS THESIS ‘RESEARCH ENGINE’ :  100 +   YEARS OF RESEARCH PA Thesis by Jarod Shepherd (Supervisor Chris McDonald) 

ABSTRACT (abbreviated)

An existing response to the need for housing 

in NZ is a trend of higher density

apartment buildings within our inner

cities. However these small standardized

apartments have created a negative view

toward urban apartments, commonly

being described as ‘shoe-boxes’. 

Can urban inner-city higher density housing

be better designed?

A critique of existing ‘shoe-box’

apartments is developed, proving they

lack spatial quality, and have lost a crucial

connection with the dweller. 

The research seeks to remedy the ‘shoe-box’

apartment by applying principles from

the theory of phenomenology and an

interlocking typology. 

?
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MASTERS THESIS ‘RESEARCH ENGINE’ :  100 +   YEARS OF RESEARCH PA Thesis by Jarod Shepherd (Supervisor Chris McDonald) 

• Repetition

• Single aspect

• No sectional differentiation

• Lack of access to outdoors

• Poor common circulation

• Small cellular rooms

• ‘Borrowed’ light.

• Cheap materials

• Poor acoustics
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… a bit (more) ugly

“ There's no point having beautifully designed cities if 90 percent of New 
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(Bill English, TV3 News 31.05.14) 
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Towards Building Better through Design Lead Research 



BETTER BY DESIGN

Thank you for your attention


