3D Visualisation Community


2.1. Naming the 3D Visualisation Community

This report assumes the existence of a 3D visualisation community in the UK. Its size is difficult to determine, yet impacts directly on the level of support required. Equally important in this respect is the academic and professional profile of the community members. In this section an attempt is being made to portray the constituent groups of the 3D visualisation community in the UK and demonstrate its diversity.

What follows, is informed by the belief that strengthening this particular community is beneficial not only to its members, but also the wider academic community and society at large, both in the UK and worldwide. 
“Words have meanings: some words, however, also have a ‘feel’. The word ‘community’ is one of them. It feels good: whatever the word ‘community’ may mean, it is good ‘to have a community’, to be in a community.” – the philosopher and sociologist, Z. Bauman argues.

The 3D visualisation community consists of four main interest groups representing varying level of familiarity with 3D visualisation: 
A. Creators; 
B. Facilitators;

C. Users; 
D. Outsiders.
The constituent groups of the 3D visualisation community in the UK may at present be described as follows:

Group A: Creators of 3D Visualisations
These are developers of 3D visualisations. They include specialists of two different backgrounds: 3D technology specialists whose work involves programming, software, hardware and other 3D digital tools; as well as non-technical contributors (academics and practice-based researchers), whose knowledge of the subject is critical for the creation of 3D products. A number of such closely working teams have been established in the UK. 
· Academic 3D visualisation centres

Academic centres specialising in 3D visualisation are located within the UK Higher and Further Education institutions: within Arts and Media schools, Built Environment and Archaeology, educational technology departments, as well as Computer Science and other scientific departments. 
Amongst the pioneers still active today, since 1992, is the Centre for Advanced Studies in Architecture, based at the University of Bath.
 A team of five academics consists of architectural historians and architectural computing experts. They lead research students (four in 2005-206). The team undertakes historical studies of art and architecture. These studies are frequently supported by photogrammetric surveys and historical reconstructions in the form of computer models, the products of which have accompanied major art exhibitions and book publication. Projects involving 3D simulation of urban environments have also been commissioned by local authorities and commercial organisations (CASA’s first commission was for a computer model of Bath received from the retailer J. Sainsbury plc).  
CASA has a clear subject focus. This is characteristic of a number of centres, enabling the team to build upon its own expertise and experience of technology. The King’s Visualisation Lab (formerly the Visualisation Unit of the Warwick University Theatre Studies Department) has also established a reputation in one specialist area, namely theatre studies.
 KVL supports historical research with digital visualisation of theatre spaces and, more recently, 3D motion-capture to record movements of performers and experiment with placing characters in virtual theatres.
The number of research staff in academic visualisation centres varies. Like CASA, the KVL has a core staff of five (two subject specialists and three technology experts), the Centre for Advanced Spatial Analysis (CASA) of the University College London is a team of some forty researchers (incl. staff and Ph.D. students). 

Academic scientific centres with 3D visualisation expertise frequently apply this technology to the arts. This interest may be marginal and not reflected in the name of the centre. The Department of Geomatic Engineering at the University College London has teamed with museums on a number of occasions, and applied photogrammetry and 3D laser scanning to artefacts. The 3D AURA project (Accurate and Reliable 3D data applied to Artefacts), for example, involved the British Museum, Victoria and Albert Museum and the UCL Petrie Museum, alongside learning technology experts from Birkbeck London Knowledge Lab, the UCL Bartlett School of Architecture and others.

New visualisation research centres dedicated to the visual and performing arts have been established in recent years within Media, Art and Design departments. The Visualisation Research Unit (VRU) opened in 2004 at the Birmingham Institute of Art and Design of the University of Central England. The Unit is dedicated to the use of digital media, including motion capture and high performance computing.
 

A new kind of creative industries centres, combining academic research with industry standard technology and market forces, is emerging within the UK HE.  The unprecedented scale of investment is a true boost to creative application of 3D technologies and academic research. An example can be found at the London Metropolitan University's Sir John Cass Department of Art, Media and Design, where  a new centre, Metropolitan Works, has been established (to be completed in 2008) with an investment of over £2.5 million for equipment and workspaces alone. Metropolitan Works helps ‘designers, artists and manufacturers develop ideas and bring new products to the market place through access to digital manufacturing, workshops, knowledge transfer, advice, courses and exhibitions.’
 The Centre has already been active in research and teaching, exhibitions and other events open to the public, including 'taster' days in CAD, rapid prototyping and Computer Numerically Controlled Routing (CNR) during the London Design Festival 2006.
Metropolitan Works, an academic research centre with a strong industrial focus, is representative of the new involvement of industry in teaching arts and design on the postgraduate level. The Royal College of Art also maintains strong links with business, engineering and manufacturing industry through their Innovation Programme, the Materials and Design Exchange (MADE) and industry’s support for postgraduate research. Audi, Phillips, Thorn and other leading manufacturers, for example, have been involved in the RCA Helen Hamlyn Research Associates Programme in product design.
 
· Industrial and commercial visualisation technology centres
The collaboration with industry and commercial sectors goes back to the very beginnings of 3D visualisation research in the Arts and Humanities in the UK. Early projects in the 1980s involved collaboration of HE with the computer industry. One of the earliest computer reconstructions of a historic building was created by scientists at the IBM UK Scientific Centre at Hursley Park, Winchester.
 The WINSOM software designed for this purpose found other applications. The software package, Plant Design Management System (PDMS), developed by nuclear and other industries, was used by Lancaster University Archaeological Unit (LUAU) and English Heritage to develop a computer model of Furness Abbey in Cumbria.
 Although application of visualisation to the Arts and Humanities no longer depends on such specialist computer programs and infrastructure, the collaboration between researchers working for large computer companies with Arts and Humanities academics continues and now frequently involves innovative conceptual work. Antonio Criminisi of Microsoft Research Ltd., Cambridge, UK and other scientists worked with Professor of Art History at Oxford University, Martin Kemp, on new techniques for extrapolation and visualisation of 3D data from paintings.
 
The contribution of smaller commercial computing and media companies to visualisation projects in the Arts and Humanities is substantial. A London-based company, Armadillo Systems works with the British Library and the Wellcome Library for whom they have developed and maintain the highly successful technology, called Turning the Pages™ 3D, which enables viewing virtual models of old manuscripts and rare books interactively online.

Some individuals working for small commercial companies also teach at universities, as visiting lecturers, and participate in academic research projects, bridging business with academic interests.  Warren Fearn is the owner and creative director for WAK Studios, a 3D animation company in South Yorkshire and a part-time teacher at York St John University, York in the design department, where he is also undertaking a Ph.D.
 Rotography Ltd. is a small media company specialising in panoramic imaging, including virtual rotographs of 3D models for tourism and the heritage industries. Its Director, David Clarke has been involved with the University of Huddersfield.
 By the same token, academics set up their own businesses, which provides them with facilities needed to pursue their academic interests.
· Professional and educational visualisation centres

Expert centres of 3D visualisation are also located within educational institutions outside HE.  Heritage conservation is one of the areas where research and application of 3D technology is advancing at a considerable pace. Among the leaders is the National Museums Liverpool specialist centre, Conservation Technologies, based at the National Conservation Centre.
 Their work involves documentation and physical conservation of artefacts and architecture, supported by 3D laser scanning and modelling, and other digital techniques. Conservation Technologies are also running courses for heritage professionals and are actively involved in research (conference papers, publications etc).  
· Independent researchers

ICT-based research projects in the Arts and Humanities increasingly rely on independent experts and support staff. Employed for the duration of the project, they constitute a modern equivalent of medieval migrant master craftsmen, who move from job to job, from one employer to another, often changing location. This has implications for all involved, impacting on careers, administration and sustainability of research.
The needs of individuals who are not on long-term institutional contracts should also be addressed as they make an important contribution to the advance of 3D visualisation, particularly in creative arts.
A number of such practice-based researchers – fine and performing artists, architects and designers – have both subject knowledge and computing skills at the level enabling independent work on visualisation. They rarely have access to the same level of funding, technological infrastructure, and logistics as those available to colleagues at the HE institutions. They often have to make a much stronger case for their work to receive support. 
‘Things are getting better now, but when I started as a media artist only a few years ago, it was really difficult to persuade the Arts Council that an artist needs a  high-powered computer.’ 
Formal qualifications of such hybrid practice-based researchers vary. Many, possibly a majority of older researchers involved in 3D visualisation, have formal qualifications in one subject (either in the Arts and Humanities or computer science) and acquired knowledge of the second discipline through practice. Some have degrees in two or more disciplines. 
“Forget left and right brain theory, and give serious attention to whole brain ability. Ph.D. student Daniel Keefe is that new breed of visionary inventor that embraces art and science simultaneously. Equally comfortable with algorithms and art, Dan is developing software for tangible tools in the Cave in the Computer Science Dept. at Brown University, while simultaneously working on his own art and collaborating with artists and illustrators at the Rhode Island School of Design.” [Emphasis ABK]

The number of individuals able to conduct academic research in the Arts and Humanities by supporting it with 3D visualisation programming and tools, without resorting to the experience of others, is growing. This is a result of courses offered on every level of education, as well as ever easier access to computer visualisation tools in general. 
Group B: Facilitators of 3D visualisation
This group makes 3D visualisation happen and develop. Facilitators include: national and international policy makers and policy advisors; funding bodies; advisory services; support networks such as the AHRC Methods Network, JISC VizNET and 3DVisA; distributors and custodians of 3D visualisation research outcomes and products.
Facilitators are not necessarily 3D visualisation experts. The practitioners of 3D visualisation have expressed a concern that, regrettably, research proposals are occasionally evaluated by reviewers with limited knowledge and experience of this technology; stressing the need for addressing this problem. 
Group C: Users of 3D visualisation
Even in today’s highly visual culture familiarity with 3D visualisation is not synonymous with active use and understanding of visualisation tools and products. Many of us are familiar with special 3D graphic effects in films, advertising and other forms of popular culture, but have no understanding how these are created.

Active and frequent use of 3D tools and products does not imply their understanding. People in their millions play computer games, thousands explore Google Earth and examine rare books with the Turning the PagesTM software, without in-depth knowledge of the technology involved in the creation of these virtual spaces and its objects. However, those exposed to such tools are likely to see their potential relevance to their work. This is where the guidance is much needed, i.e. readily available information from a trustworthy source and examples of good practice, which may help in turning an observation into a research method. 
It is believed that the knowledge of technology makes better users.  The creators of 3D visualisation are certainly the most knowledgeable users of its products. However, the variety of 3D technologies, techniques and applications is such that a specialist in one area of visualisation may not be familiar with another. 

Researchers on the same team, but of different background, may have different understanding and therefore expectations of the technology they use; they ask different questions and expect different answers. Crucially, they see the quality of 3D visualisation differently. This was a message communicated over and over again by the contributors to the projects surveyed by 3DVisA, thus identifying the need for a consensus of understanding research objectives within a project team.  
Group D. Outsiders: Sympathisers of 3D visualisation in the Arts and Humanities 
The term ‘outsiders’ is used for convenience to describe those who do not belong to the 3D visualisation community in Higher and Further Education, but may potentially establish such links in the future.  
This group includes what is probably a majority of Arts and Humanities researchers: those with no particular interest and direct exposure to 3D visualisation, but potentially sympathetic to 3D visualisation. They need to gain experience and knowledge of this method before they consider using 3D tools or resources in any significant way.

Sympathisers also include those with keen interest in 3D visualisation, who currently have no direct links with academic research in the Arts and Humanities.
The discussion of the future of 3D visualisation should take into consideration present needs of those who are likely to become 3D practitioners in a few years time. These are today’s children with natural ease of computing and enthusiasm for virtual environments. This familiarity and skills may influence their choice of education in the future. 
The Lewisham City Learning Centre in London runs a pilot project in 3D visualisation, which enables children in secondary education to develop extra-curriculum skills in this area.
 The new BTEC Advanced Certificate in 3D Animation is the first course of its kind in the UK that gives students a thorough grounding in 3D modelling and animation using software standard in film and game industries. Coupled to this is the fact that now schools are for the first time in a position where both the hardware and software prices for delivering 3D education are within reach.’ 
 Two schools, John Kellys' Girls Technology College in Neasdon and Dr Challenors Boys Grammar School in Amersham, participated in 2005-2006. 3DVisA was contacted by the director of the Kingwood City Learning Centre, London, also involved in the pilot. At present this course does not attract UCAS points, the need for which was strongly advocated.
 
At the other extreme of computing expertise are professional digital media practitioners in commercial and industrial sectors. Some have been mentioned in relation to the academic collaborative practice, but there are also areas outside the interests of the Arts and Humanities. Military, industrial and medical computing set the pace of technological innovation and constantly seeks to push the barriers beyond current practice.  It has always been an indicator of possible future directions in other areas of computing, including imaging. Work of these sectors needs to be watched closely for possible new collaboration opportunities, as well as general indication of the future trends and needs, including the provision of software and computing infrastructure for the academic sector. 
Outsiders: Opponents and the Indifferent
Technology and computer-based methods tend to generate strong views, both positive (even enthusiastic) and negative (even hostile). 3D visualisation is not a universally accepted subject and methodology in the Arts and Humanities; it has many critics and opponents. It is important to listen to well-informed criticism. Negative views of 3D visualisation help to refine its understanding and advance 3D techniques.   
It is also important to be conscious of those who are indifferent to 3D visualisation and prone to shift to one position or the other. No method should be forced, but may be encouraged through explanation and exposure. All ‘outsiders’ constitute the recruitment base for new members of the 3D visualisation community.
Conclusion
3D visualisation work is not confined to specialist subjects within Arts and Humanities, nor even research centres.  The territory on which the 3D visualisation community operates is broad. It is one of those communities whose boundaries ‘may be thought of, rather, as existing in the minds of the beholders’.
 The Center for New Media at the University of California at Berkeley, much engaged in 3D visualisation, introduces itself on the Centre’s webpage as ‘a network of brains and bodies‘ which ‘brings together humanists, technologists, designers, social scientists, and artists who are passionately engaged in the creation and critical study of New Media’.
 CHArt (Computers and the History of Art) promotes itself as ‘an independent group of like-minded computer enthusiasts who have interest in the use of digital technology for the study and preservation of works of art and visual culture’.
 
The interest in digital technology that enables spatial visualisation of data is what identifies the 3D visualisation community.  Although far from common, this interest is international. 
Is it possible to estimate the size of the 3D visualisation community in the UK?

Figures indicative of the size and subject affiliation of the academic 3D visualisation community in the UK are fragmentary; reliable figures are not readily available. HEFCE statistics for the 132 higher education institutions in the UK do not provide such details.
  An attempt was made in 2006-2007 to estimate the size of the UK visual arts community.
 Only some members of this group have an interest in 3D graphics. 3DVisA is compiling a directory of active academic centres specialising in 3D visualisation and individual researchers. More work is needed to make this resource comprehensive and up to date.
The 3D visualisation community is certainly growing. This is a reflection of the greater awareness of 3D visualisation methods, as well as the general trend of advanced ICT methods becoming increasingly popular. Recent surveys conducted under the auspices of AHRC and AHDS (see 1.2.) indicate that nationally, the proportion of those in HE using advanced ICT methods in research and teaching represents a minority, with those employing 3D computer graphics being only a fraction of this minority group. This trend seems to be also characteristic to the United States. The report on the Summit on Digital Tools for the Humanities, held in September 2005 at Charlottesville, Virginia, expresses ‘the consensus of participants that only about six per cent of humanist scholars go beyond general purpose information technology and use digital resources and more complex digital tools in their scholarship’ [ABK emphasis].
 It can be estimated that the users of 3D and 4D visualisations constitute only a fraction of these six per cent (no figures are given). 
Although the current uptake of 3D technologies in the Arts and Humanities is low, the significance of this community should not be measured by the popularity of the methods employed, but rather evaluated on the merits of its contribution to the arts, humanities scholarship and education in general.
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