Know-How: Technology


3.2.2. Know-How: Technology

Technology makes computer-based 3D visualisation possible. Technology is also the main cause of 3D research products becoming neglected and obsolete. The technological content of new research projects in the Arts and Humanities requires the same level of careful consideration as subject-related content.

The 3DVisA Index of 3D Projects (http://3dvisa.cch.kcl.ac.uk/projectlist.html) has confirmed that 3D visualisation in the Arts and Humanities employs a wide range of digital technologies. Virtual Reality has been by far the most popular, but the use of other technologies is also on the increase. Tomography, motion capture and anthropometrics, haptic computing, photogrammetry, laser scanning and Artificial Life are just a few examples. All these technologies and computing in general are improving all the time, allowing researchers and practitioners to do more, to do better and to do easier than ever before. Whatever the rate of this progress, the status quo is never satisfying. The need for more computer power and better digital tools has been voiced by many contributors to the 3D visualisation projects, and those in the creative arts in particular. Specific demands for faster networks, increased processing power and more accurate and cheaper equipment for motion capture and more sophisticated tools for rendering textures have been expressed by a number of practitioners of 3D modelling.
  Pushing the boundaries of existing technologies is common to digital research and education. 
Technology is critical for the success of digital 3D visualisation, but is also a reason of its limitations and sometimes its failures. 
Michael Greenhalgh on the VRLM models of Phimai Temple:
 ‘The models provided are as good as the technology allows. Constructing the Model is the most interesting [web]page, in that it demonstrates clearly the problems inherent in the technology - namely the simplification of forms and of textures, the repetition of both, and the overall unworldly look-and-feel (best seen in the comparison between the computer interior view and the photograph). The difficulties should not surprise us, since the process involves stripping down the real world to its computer-understandable components, and then rebuilding it in the machine, which is far from simple, and tedious, time-consuming and expensive to do to any level of accuracy. But to repeat, any shortcomings are not Professor Levy's fault, but endemic to such modelling. This might explain why the computer models on these (and plenty of other) pages are shown at such low resolution: seen in close-up the reconstructions would reveal themselves even more clearly to be lacking in both detail and accuracy.’ 

Computer-based 3D visualisation projects strive to use ‘cutting-edge’ technology. However, even the most advanced technology may not be the most effective way of addressing research questions raised by a project.

‘Despite the extraordinary appearance of these pictures, and the potential that they show for these advanced imaging techniques, the scholars were dissatisfied with the results. […]The imagers were imaging at about 300 dpi, which the scholars found insufficient to their needs.’ 

Both these comments indicate that there is
· The need for greater awareness of the complexity of interdisciplinary research enabled by digital technology.
Arts and science have always communicated in the past, but this relationship was generally that of one-to-one (examples include painting and crystallography; x-ray imaging and restoration; microscopy and palaeography, etc). The impact of digital technology on a variety of disciplines in the Arts and Humanities has no precedent, and this relationship is often that of many-to-many, offering possibilities of new interdisciplinary methodologies to many subjects. Discrete disciplines which used to evolve independently are now open to exchange of knowledge and practice. A simple illustration of the conceptual shift enabled (or forced) by technology may be found in taxonomies of Arts and Humanities scholarship. 
The UK Arts and Humanities Data Service (AHDS) has developed services across the subjects traditionally classified as Archaeology; History; Literature, Languages and Linguistics; Performing Arts; and Visual Arts. Given more funding the services would have been extended to the Classics, Ancient History, Theology and Religious Studies, Philosophy as well as Law.
 3DVisA has in principle followed this model when compiling the Index of 3D Projects (http://3dvisa.cch.kcl.ac.uk/projectlist.html), but has also demonstrated that 3D visualisation calls for a more flexible and broader taxonomy (e.g. when 3D imaging techniques transform a documentation project concerned with a single artefact into a complex interdisciplinary study). 
‘… are there any real-life examples out there (in any field) where these tools have been successfully applied and proven?!’ 

· Arts and Humanities scholars need to gain a good understanding of technology in order to be able to formulate meaningful research questions and establish methodologies that are appropriate for their subject.

· Academic teachers need to understand 3D visualisation before they develop effective pedagogy in this area.

· Arts and Humanities students need to be exposed to a wide-range of applications before they employ this technology in their projects.

Computing skills and understanding of technology vary considerably among the 3D visualisation community. The needs of a professional programmer/modeller are diametrically different from a researcher with a keen interest in 3D visualisation but little or no practical skills. Such specialists are often on the same research team working on issues that require good communication based on mutual understanding of the methodology.
· There is a need for accessible specialist information and guidance for Arts and Humanities researchers, on every level of technology, that they may resort to when required.
3DVisA has been approached on a number of occasions with a specific enquiry relating to the application of 3D visualisation to an area of Arts and Humanities research or practice. For example:

3D from 2D
‘I have a preliminary question for you: can your 3D group help persons such as myself to create a groundplan (3D or otherwise) of the positions of a set of WWII buildings based only on information that exists in extant photographs of the demolished structures?’ 

Imaging seals in 3D

What imaging techniques are available that would enable a sphragistical historian to look at a seal from a variety of angles and in raking light, so that the relief and inscriptions could possibly be easier to read and analyse? 

If the different technology-related needs listed above are to be addressed satisfactorily action on various levels of support is required (see 3.3.2. Support: Guidance).  The needs at the basic level of 3D technology seem most acute. 3DVisA is undertaking a separate study in this area.
� I’m particularly grateful to Angela Geary, Daniela Sirbu and Michael Takeo Magruder for their comments. See the contributions of the first two researchers to the 3DVisA Discussion Forum, 3DVisA Bulletin, Issues 2 and 3, March and September 2007 respectively, http://3dvisa.cch.kcl.ac.uk/bulletin.html


� See 3DVisA Index of 3D Projects, http://3dvisa.cch.kcl.ac.uk/project11.html; citation after Greenhalgh, M. (2006), ‘Temple Site at Phimai, Thailand’, A Review, 3DVisA Bulletin, Issue 1, September, http://3dvisa.cch.kcl.ac.uk/bulletin.html).


� Source: [N.N.], The Archimedes Palimpsest Project, The Walters Art Museum in Baltimore, Maryland, USA, http://www.archimedespalimpsest.org/imaging_initialtrials1.html.


� The Arts and Humanities Data Service (AHDS) Annual Report 2004-2005, p. 6, available at  


http://ahds.ac.uk/about/reports-and-policies/ahds-annual-report-2004-05.doc.


� Source: A comment (unrelated to 3D visualisation) by James Morley sent to the Museums Computer Group, 11 July 2007, see MCG Archive at www.jiscmail.ac.ak/mcg.


� Source: An email enquiry received on 8 April 2007.


� See Need 3. 1.1. Introduction.
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