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Although formally this is a report submitted by the Principal Investigator on the 
project, David Shepherd, it is in fact, and in the spirit that characterises e-Science 
endeavour in general, a collaborative effort. All participants had the opportunity to 
contribute to the shaping of reports on individual workshops, and their suggestions 
and comments have been gratefully incorporated. The incisive contributions of 
Dorothy Ker, Pam King, Adrian Moore, Melissa Terras and Meg Twycross were 
especially valuable, as were those of workshop leaders Peter Ainsworth, Mark 
Greengrass and Andrew Prescott (formerly of the University of Sheffield, now at the 
University of Wales, Lampeter), who has primary responsibility for the section 
examining the potential of the Access Grid to generate new forms of collaborative 
work. Last but far from least, Mike Meredith, whose unquenchable enthusiasm for 
pushing the Access Grid to its limits played such an important part in the success of 
the project, must also take credit for the section giving technical information about 
Virtual Vellum, and about the prototype applications that he developed for the third 
and fourth workshops. 
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Activities and Themes Explored 

Rationale
The development of e-Science has been driven by the requirement of scientific 
disciplines for large amounts of processing power. While, as John Unsworth and 
other humanities computing specialists have emphasised, humanities scholars will 
undoubtedly develop research requiring the enhanced processing power offered by 
grid technologies, at present few humanities projects present problems whose 
resolution would benefit from such technologies. Initially, these are likely to be 
problems of scale, e.g. curation of very large stores of digital images, or exploitation 
of archives of large video and audio files. However, the technologies used to resolve 
these problems will not promote articulation and exploration of new research 
questions or development of new research methodologies. 

At present, although humanities computing projects may involve large teams of 
personnel, they generally reflect the research vision of one or two scholars, other 
team members being responsible for data elaboration and technical development. 
Projects collaborative in the sense of allowing a wider group of researchers jointly to 
formulate new research questions are rare. Such collaboration is at the heart of e-
Science, and exploration of its potential is one of the first ‘grand challenges’ that e-
Science presents to humanities researchers. Existing humanities computing projects 
offer a starting-point for exploring this potential on the basis of cross-comparison. 

An e-Science technology that has already proved of considerable interest to 
humanities scholars is the Access Grid (AG). This may be envisaged as a form of 
advanced video-conferencing operated over high-speed networks; however, it differs 
from conventional video-conferencing in offering large-screen display, thereby 
accommodating increased numbers of participants. The AG supports multiple 
camera locations for each participating venue, and offers good sound quality. Above 
all, it provides flexibility in the incorporation of (largely open-source) software into 
video-conferencing sessions, so that ‘The advantages of direct communication in 
face-to-face meetings [are] combined with the ability to share instantly digital items 
among the groups’ (http://www.ahessc.ac.uk/getting-started; accessed 23 June 
2007). 

However, use of the AG has hitherto to a large extent treated it as a high-end video-
conference solution, as illustrated by AG documentation such as the tutorial 
produced by the National Centre for e-Social Science 
(http://www.ncess.ac.uk/resources/fasttrack/; accessed 23 June 2007), which 
focuses on issues such as etiquette in video-conferenced meetings, paying little 
attention to the potential of AG sessions for sharing and collaborative discussion of 
ICT-based research. 

To address this shortcoming, over the lifetime of the project (1 October 2007–31 
March 2008) we held a series of four workshops exploring how the AG might allow 
arts and humanities researchers who have already made extensive use of ICT to 
share and discuss work in a wide variety of digital media, and thereby evaluate the 
potential of grid technologies to develop and enhance their work. 

While the workshops sought to foster new collaborative activities on the basis of 
interaction between first-phase humanities computing projects, participants also 
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included researchers from relevant subject areas with less technical expertise, in the 
expectation that the workshops would thereby increase awareness of the potential 
application of e-Science to arts and humanities research more generally. 

Aims and Objectives 
The project set out: 

�x to explore the potential and issues associated with the use of the AG to share 
ICT-based research and to facilitate collaboration between arts and 
humanities researchers; 

�x to test various forms of use of, and access to, the AG; 

�x to produce a report on issues associated with the use of the AG to share ICT-
based research; 

�x to produce a preliminary tutorial on the sharing of ICT-based research over 
the AG; 

�x to encourage awareness of the potential of the AG and other grid 
technologies to foster new forms of collaborative arts and humanities 
research. 

The Workshops 
The following accounts are lightly edited versions of reports produced after each 
workshop. These were posted to the project wiki (http://www.hri.dept.shef.ac.uk/),
where they were available for at least two weeks for all participants to edit before a 
final version was posted to the project website. Availability of reports for editing was 
announced via the jiscmail list established for the project (access-grid-
hri@jiscmail.ac.uk). Despite our efforts to encourage participants to comment on the 
reports and supply missing information, we were not always able to identify all 
participants at all workshops (the difficulties of ensuring that all participants in an AG 
workshop are introduced and identified are signalled at more than one point in what 
follows); the lists of participants given here therefore contain a small number of 
partial entries or omissions. 

A number of points recur in successive reports. These repetitions have not been 
edited out, since they serve as an important indicator of the necessarily iterative and 
incremental nature of the work that was carried out throughout the project, and of the 
success or otherwise of our attempts to take account of lessons learned in 
successive workshops. An overview of the principal advances made by the project 
as a whole follows the detailed reports. 

Individual reports and supplementary documentation, including workshop 
programmes and presentations given, are available at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid.html. Recordings of all 
workshops (except, for technical reasons, the third) are available via the AG Support 
Centre’s MEMETIC Meeting Manager at http://grace.mvc.mcc.ac.uk/ (accessed 23 
June 2007). All workshops are publicly available, although registration is required in 
order to use MEMETIC. It was not possible in the course of the project to take full 
advantage of the annotation facilities offered by MEMETIC; however, it is intended 
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that further work will be undertaken on the basis of the recordings (see under Plans 
for Further Development and Future Collaboration). 

Technical information 
The following information applied to all four workshops. Additional instructions for 
advance preparation were circulated to participating sites before each workshop, and 
incorporated into programmes. 

Virtual Venue: Sheffield University

IP Address: 233.2.171.96 

Audio Port: 59364 

Video Multicast Address: 233.2.171.96 

Video Port:  59362 

Video Protocol: H261 

Jabber room: the-hut-at-hri 

Workshop 1: Digital Images 

Wednesday 6 December 2006, 16.00–18.00 GMT 

Workshop Leader: Professor Peter Ainsworth, Departm ent of French, 
University of Sheffield 

Rationale 

The use of digital images of textual and other source materials such as medieval 
manuscripts has been a major focus of humanities computing activities over the past 
fifteen years. In this workshop, scholars working on images primarily of medieval 
manuscripts presented and shared images, and explored ways in which the AG 
might facilitate their comparative analysis. 

The planned programme for the workshop may be found at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-1.html.

Participating institutions and individuals 

1) University of Sheffield (Conference Room, Douglas Knoop Centre, Humanities 
Research Institute): Peter Ainsworth (Department of French; PI, Virtual Vellum); 
Michael Meredith (TA, Virtual Vellum); David Shepherd (Director, HRI); Julie 
Banham (Secretary, HRI); Jared Bryson (Business Research Fellow, HRI); 
Charlotte Corcoran (Assistant Secretary, HRI); Dorothy Ker (DTI Fellow, 
Department of Music); Ed Mackenzie (Technical Officer, HRI); Jamie McLaughlin 
(Technical Officer, HRI); Adrian Moore (Senior Lecturer, Department of Music); 
James Laidlaw, Andrew Grout and Charlie Mansfield (Christine de Pisan Queen’s 
Manuscript project, University of Edinburgh); Mark Wainwright (IT Support 
Officer, Informatics Collaboratory of the Social Sciences, AG pilot) 

2) University of Bangor: Raluca Radulescu (Lecturer in Medieval Literature); Chris 
Hughes (Informatics); Tom Corns (Professor of English) 
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3) University of Bergen (via PIG): Jeremy Cook (WUNGrid, Bergen node) 

4) University of Bristol: Pam King (Professor of Medieval Studies, Department of 
English); Anke Holdenreid (Department of Historical Studies); Catherine Léglu 
(Senior Lecturer, Department of French) 

5) University of Lancaster: Meg Twycross (Emeritus Professor, English & Creative 
Writing); Ian Gregory (Senior Lecturer, Humanities Computing); Graeme Hughes 
(Head of Faculty IT Team, pilot); Michael Bowen (Lancaster University 
Television); Alison Findlay (Professor, English & Creative Writing, Quaker 
Project); Hilary Hinds (Senior Lecturer, English & Creative Writing, Quaker 
Project). 

6) University of Glasgow: participants not identified 

7) University of Leeds: David Pilsbury (Chief Executive, Worldwide Universities 
Network) 

8) University College London: Andrew Prescott (HRI, University of Sheffield); Rupert 
Shepherd (Visual Arts Data Service (VADS)); Melissa Terras (School of Library 
and Information Studies, UCL); Peter Stokes (Centre for Computing in the 
Humanities (CCH), King’s College London (KCL)); Paul Vetch (CCH, KCL); 
Arianna Ciula (CCH, KCL); Isabel Galina (SLAIS, UCL); Vanda Broughton 
(SLAIS, UCL); Andy Dawson (SLAIS, UCL); Marie-Therese Gramstadt (VADS); 
Andrew Pink (Music, UCL); Stuart Dunn (AHeSSC) 

Overview 

1) Introductions. David Shepherd gave an overview of the aims of the project, 
stressing the importance of bearing in mind that the most important aspect of all 
workshops was precisely their exploratory character: they were about 
establishing what we can do (and how useful it is to be able to do it), what we 
cannot do, and what we would like to be able to do in the AG environment. In this 
sense even failure, partial or total, could be a positive outcome: difficulties 
encountered should be seen as adding to the set of problems to which we or 
others should look to provide a solution. 

2) Peter Ainsworth outlined the topic of the workshop and introduced a series of 
presentations to demonstrate and explore the new opportunities for e-Science 
represented by the marrying of high-resolution digital photography to new modes 
of image manipulation using the Grid, including examples of digital image 
activities currently done in a stand-alone manner: 

a) Andrew Prescott (Sheffield, but at UCL for the workshop) gave a PowerPoint 
presentation showcasing EPPT, which provides a range of tools for the 
production of online manuscript editions. EPPT had been conceived as a 
static tool for use by scholars working alone; a key question to be addressed 
was whether it was possible to move to an environment for collaborative 
editing; Virtual Vellum might represent such a solution. 

PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-1.html.

More on EPPT at http://www.tei-c.org.uk/wiki/index.php/EPPT (accessed 23 
June 2007). 
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b) Melissa Terras presented an overview of the system developed to aid 
papyrologists in the reading of the stylus texts found at the Roman fort of 
Vindolanda. She emphasised that the use of PowerPoint was a poor 
surrogate for demonstration of a distributed prototype system, and that it was 
desirable that the AG environment should be developed to allow such 
demonstration. 

PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-1.html.

More on the Vindolanda project at http://vindolanda.csad.ox.ac.uk/ (accessed 
23 June 2007). 

c) Michael Meredith, TA on the project, presented Peter Ainsworth’s EPSRC-
funded e-Science Demonstrator project Virtual Vellum, a prototype for a 
potential solution to the problems of distance collaborative working on high-
resolution images (in this case, of medieval manuscripts). The key feature of 
this demonstration was that it illustrated the possibility of manipulating images 
from more than one site, and doing the manipulation itself at more than one 
site, in real time. The exciting potential for applications in other areas of arts 
and humanities research, and indeed beyond (e.g. in forensics and medical 
imaging) was noted, as was the desirability of adding image-tracking and 
annotation facilities (planned for the next stage of the project). 

More on Virtual Vellum at 
http://www.shef.ac.uk/hri/projects/projectpages/virtualvellum.html (accessed 
23 June 2007). 

d) Meg Twycross used a series of manuscript images shown via a web browser 
to raise, first, a specific question about the particular habits of one scribe, and, 
second, the question of whether what she was doing with these images in the 
AG environment was significantly different from what might be done over the 
phone with two people looking at the same URL (the value of this being that it 
fed into work in progress rather than commenting on a ‘finished’ article—it 
would be useful to be able to see work being done in, e.g., Adobe Photoshop 
as it was happening). It was agreed that the difference was not qualitative but 
quantitative in that a possibly larger number of people might be engaged in 
the discussion. The possibility of recording and annotating AG sessions using 
MEMETIC was also seen as an advantage, although it was noted that a 
disadvantage of MEMETIC was that it could not capture 
demonstrations/presentations undertaken in AG sessions. 

Images (repackaged as a PowerPoint presentation) at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-1.html.

e) Jim Laidlaw, using a PowerPoint presentation, led a discussion on 
manuscripts of the works of Christine de Pisan, focusing on the possibility of 
determining whether certain manuscripts could be conclusively shown to be in 
the author’s own hand. Although AG technology did not in itself provide any 
additional tools for the resolution of this problem, the fact that the AG 
workshop brought together specialists in medieval palaeography and 
colleagues from different specialist areas made possible fruitful speculation 
from the perspectives of, for example, calligraphy and psychology. 
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More on the Christine de Pisan project at http://www.pizan.lib.ed.ac.uk/
(accessed 23 June 2007). 

Protocol and technology issues 

Much, if not most, of what follows is no doubt a restatement of what is already known 
to experienced AG users, many of whom will have found their own solutions and 
workarounds. However, it is felt to be worthwhile to record the main points that arose 
in the course of the workshop. 

1) Establishing and troubleshooting connections 

a) Initial lack of audio connection between some sites was resolved. Some sites 
lost audio and/or visual connection in the course of the workshop; however, 
connection was re-established with welcome speed, and with little detriment 
to the workshop as a whole. The reasons for these problems are unclear, 
although they may have been due in part to a revamping of JANET. 

b) Intermittent feedback on sound was resolved in most cases. Persistence of 
the problem appears to have been caused by sub-optimal conditions at one or 
more sites. This underlined the importance of regular QA checks in 
consultation with the AG Support Centre at Manchester. 

c) Not all sites were able to see all presentations. The reasons for this were not 
clear. A fallback solution is for the site from which the presentation is made to 
train one of its cameras on to the projected presentation, thereby making this 
image available to the other sites. Although this is a poor substitute for direct 
reception of the presentation, it is better than no image at all. It also provides 
a patch solution for the problem that MEMETIC does not record 
presentations. 

2) Technical aspects of presentations 

a) Projection of an application on to the video wall requires that it be run from the 
AG node, which introduces a number of problems: 

i) Interaction by the presenter with the application on the AG node prevents 
the AG pilot from carrying out tasks such as camera positioning. 

ii) Contention with other applications running on the node (e.g. Jabber or the 
AG software itself) can mean that the presentation application responds 
more slowly, loses focus etc. 

iii) Use of wired rather than wireless keyboard and mouse means the 
presenter may need to be out of camera shot. 

b) A possible, and preferable, solution is to have a laptop or desktop that would 
also run the software. The presenter would interact with the laptop/desktop 
instance, freeing the AG pilot to focus on her/his tasks while everyone else in 
the room is able to see what is going on because another instance is running 
on the AG node itself in a passive state. However, this in itself raises potential 
problems: 

i) A firewall exemption would probably be required for the laptop/desktop as 
well as for the AG node. Since it is unlikely that a laptop would have a 
fixed IP address, this may cause problems since exemptions are given 
using IP-Port_No Pairing. 
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ii) If others in the room wished to navigate around a document the laptop 
would need to be passed around, or a wireless keyboard and mouse be 
used, and the application viewed on the projection wall. 

c) Use of roving rather than static microphones would help alleviate problems 
arising from unavoidable movement around the room by speakers and 
presenters. 

3) Matters of etiquette/protocol 

a) The workshop confirmed the importance of establishing and adhering to strict 
protocols for signalling a wish to contribute to discussion: when eye contact 
cannot easily be established, and while AG does not, as conventional video-
conferencing does, have a way of linking sound and image in such a way that 
it is immediately clear from which image a sound is emanating, an 
unambiguous physical sign indicating a wish to speak becomes 
indispensable. It is similarly important for speakers to identify themselves at 
the beginning of each intervention (some did, others did not—in this respect 
the workshop was no different from a normal seminar or conference 
discussion, where requests from the chair for speakers to identify themselves 
are more often than not disregarded). 

b) It is desirable that participants be able to see themselves as well as those at 
other sites on the projection wall, and also that during a presentation the 
image of the presenter, in close-up, should be enlarged and moved alongside 
the display of the presentation. 

c) It is important that backgrounds should be clear and uncluttered in order to 
ensure that physical signs can be seen clearly and interpreted accurately. 

Key outcomes 

1) There was general agreement that the workshop had confirmed what was 
already known about the limitations of the AG for genuinely collaborative work on 
images: the limited number of applications that can be used (PowerPoint, web 
browsers) for comparatively static displays means that the ‘show-and-tell’ model 
familiar from conferences and seminars is still dominant in the AG environment. 
That said, the sense engendered by the environment that more ought to be 
possible is itself helpful in raising expectations and generating demand for the 
development of more sophisticated tools. 

2) There was considerable excitement at the potential of Virtual Vellum to facilitate a 
radical move away from ‘show-and-tell’ to a genuinely interactive mode of 
collaboration, beginning with the basic image delivery, manipulation and analysis 
demonstrated during the workshop, and moving to distance collaborative 
authoring, annotation, image-tracking and high-performance image manipulation 
and examination. The Virtual Vellum team are currently exploring the feasibility of 
a tool capable of recording data during such AG sessions, building on the 
success of MEMETIC. 

3) In the absence (at time of writing) of tools making possible such sophisticated 
work, or even simpler pointing tools, the question of whether AG is qualitatively 
different from standard video-conferencing remains open. This is what makes it 
such an appealing challenge to address. 
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Workshop 2: Sound and Moving Image 

Wednesday 17 January 2007, 08.00–10.00 GMT 

Workshop Leader: Professor Andrew Prescott, Humanit ies Research Institute, 
University of Sheffield 

Rationale 

The potential of the AG for shared performance and discussion by musicians is 
already well recognised. This workshop set out to explore and more systematically 
document the issues involved in collaborative musical activity over the AG. It also 
briefly considered the more complex, but closely related, issues in shared viewing 
and discussion of video files over the AG. 

The planned programme for the workshop may be found at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-2.html.

Participating institutions and individuals 

1) University of Sheffield (Conference Room, Douglas Knoop Centre, Humanities 
Research Institute): Andrew Prescott (HRI); Dorothy Ker (DTI Fellow, Department 
of Music); Adrian Moore (Senior Lecturer, Department of Music); Peter Ainsworth 
(Department of French); Michael Meredith (Departments of Computer Science 
and French; HRI); David Shepherd (Director, HRI); Julie Banham (Secretary, 
HRI); Jared Bryson (Business Research Fellow, HRI); Ed Mackenzie (Technical 
Officer, HRI); Jamie McLaughlin (Technical Officer, HRI); Kathy Rogers 
(Technical Officer, HRI); Eric Clarke (Professor of Music); Jeff Denton (Director, 
Taxatio Project, HRI); Mark Wainwright (IT Support Officer, Informatics 
Collaboratory of the Social Sciences, AG pilot) 

2) University of Bristol: Pam King (Professor of Medieval Studies, Department of 
English); Ben Carter; Neal Farwell; Eric?; Angela Piccini (RCUK Academic 
Fellow, Department of Drama) 

3) University of Lancaster: Meg Twycross (Emeritus Professor, English & Creative 
Writing); Michael Bowen (Lancaster University Television); Alan Marsden (Senior 
Lecturer, Music); Rosemary Fitzgerald (Music Technology Officer) and her oboe; 
Lisa Whistlecroft (Deputy Director, PALATINE); Neil Boynton (Senior Lecturer, 
Music); Mike Cowie (Learning Technology Development Support, CELT); 
Graeme Hughes (Head of Faculty IT team, FASS; pilot)  

4) University of Manchester: David B?; Paul ? 

5) University College London: Melissa Terras (SLAIS, UCL); Isabel Galina (SLAIS, 
UCL); Rupert Shepherd (VADS); Andrew Ostler (Expert Sleepers); Andrew 
Sparling (freelance musician) 

6) University of Western Australia: Darryl Poulsen (UWA) 

7) University of Canterbury, New Zealand: Gretchen Dunsmore (freelance musician) 

Overview 

1) Andrew Prescott referred to the outcomes of the first workshop (held on 6 
December 2006), which had, in relation to digital images, identified both benefits 
and pitfalls of the many-to-many communication made possible by the AG, and 
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the need for additional tools to enable the full potential of the technology to be 
realised. 

2) The workshop began with a series of sound tests, conducted by Dorothy Ker, in 
order to establish the quality of audio via the AG link and to examine such issues 
as latency and packet dropping. These checks included the playing of musical 
instruments. Two of the participants were based in Christchurch, New Zealand, 
and Perth, Australia, so these sound checks were intended provide a rigorous 
examination of the potential of the AG for musical collaboration over very long 
distances. Tests focused first on sound quality (with each musician performing a 
standard test activity in turn), then on synchronisation (all musicians playing in 
response to a downbeat from Dorothy), and finally on sequence (each musician 
taking cueing in the next). The following were the main points raised by these 
simple exercises:  

a) Physical arrangement of space in AG suites designed for seminar-type activity 
is not necessarily conducive to the requirements of different types of 
performance. In particular, if there is a ‘conductor’ in one place, does the 
‘conductor’ need greater control of remote views of performers elsewhere? 

b) As an extension of this, appropriate positioning of cameras so that performers 
can be clearly seen was agreed to be important: each AG pilot needs to 
position musicians together on the projection wall. However, this means that 
the configuration is still individual to each node. Should we have a means 
whereby we can ensure that the configuration is the same, and known with 
confidence to be the same, at all participating nodes? 

c) A major issue is microphone and microphone quality. The use of 360-degree 
microphones, designed for talk-based activity, was not appropriate for the 
purposes of musical performance. Further experimentation with directional 
microphones was felt to be desirable. (Before the workshop Dorothy had 
decided that sound quality was inadequate to allow shared activity on a 
composition in progress, so it was agreed that that activity should be dropped 
from the programme.) 

d) The sound issues for different instruments appeared to vary for each node 
and were consequently difficult to document, although the distortions were 
evident to all participants. Was sound clearer in middle registers? Volume 
appeared to be an issue: the louder the volume, the greater the distortion. 
With the human voice, the breaking of the signal seemed more evident: it is 
suggested that this might be due to ‘packet dropping’ on the signal. 

e) It was suggested that bandwidth for the audio stream might be increased at 
the expense of the video component. 

f) Latency did not appear to be an enormous issue, although synchronisation on 
the downbeat given by Dorothy was not particularly evident. A more important 
issue was that at Sheffield the image of Dorothy giving the downbeat froze 
each time. Might this suggest that the AG does not cope well with sudden or 
abrupt movements of participants? This may be worth testing further, as the 
problem could be very significant for all performance activities. 

g) The sequence/cueing exercise seemed to work well, despite the sound 
limitations. 
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h) It should be noted that this experiment was intentionally carried out in real 
time using exclusively acoustic instruments and standard microphones 
installed in the AG nodes. However, microphone set up and sound capture for 
analogue instruments is a mature and well understood technology. It would 
now be useful to repeat these experiments with proper sound capture devices 
soundchecked for individual instruments with a premix before transmission 
where appropriate. This method was used with some success by Orchestra 
Cube (whose lineup included electric guitar and synthesiser) during the 
second of the Locating Grid Technologies workshops at Bristol (see 
http://www.ahessc.ac.uk/files/active/0/PPS-report.pdf; accessed 23 June 
2007). Connecting multiple sites means that each site would have to have 
access to similar technology. 

i) The sequence/cueing exercise may have seemed to have worked well at the 
source of the cue—but at grid nodes the latency was much more pronounced, 
as the sound cue, the sound from the instrument in house and the relays from 
different instruments all came at different times. It would be possible to 
measure the latency issues in a more rigorous manner, tracing packets, etc., 
to see how severe the delays actually were. 

3) Adrian Moore set out to demonstrate a patch in the MAX/MSP programming 
environment which would allow the replay of sound in the various AG nodes to be 
controlled from Sheffield. This had been successfully tested in advance of the 
workshop between AG nodes within the Sheffield network; the purpose of the 
exercise during the workshop was to see if it could be extended further. The test 
was tried on UK nodes only. It required downloading of a demo version of 
MAX/MSP and installation of patches provided by Adrian; port 8016 had to be left 
open. The failure of the program to work during the workshop was probably due 
to the difficulty of ensuring that the correct port was un-firewalled. The need to 
open firewalls (and the difficulty of co-ordinating this) appears to be a major issue 
with such shared activity over AG (as suggested by other comments on the 
national e-Science website). Adrian intends to try the experiment again, as the 
method appears to be potentially a very useful facility for making sounds 
available remotely. The possibility of using Jitter (the multi-media version of 
Max/MSP) to develop a similar approach for video files was noted. 

Adrian’s PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-2.html.

4) The third part of the workshop focused on the sharing of video over the AG, 
building on long-standing collaboration between Meg Twycross, Pam King and 
Andrew Prescott on processional and other forms of activity as theatre. Three 
simple approaches to what are very complex issues were adopted:  

a) Lancaster mounted clips from two videos of the Bruges procession and of 
John Redford’s sixteenth-century play Wit and Science. These were placed 
on a website to stream videos in Real Player and in Windows Media Player 
format. All sites viewed the clips simultaneously but independently. Although 
this worked well as a means of shared viewing, there was no possibility of 
coordination of what each site was viewing, other than by verbal agreement. 
Nevertheless, the experiment did establish that, if such coordination is 
carefully conducted, it is possible to have a fruitful discussion around video 
files. 
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MP3 sound file of Michael Bowen providing technical information about these 
clips at http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-2.html.

b) Sheffield attempted to show some mpg files of the Shetland procession Up 
Helly Aa embedded in PowerPoint. The aim of this experiment was to test the 
limits of IGPix in displaying PowerPoint. As anticipated, the moving video files 
were not visible, although the rest of the PowerPoint displayed well, because 
IGPix takes simple screen shots of the PowerPoint at regular intervals. This 
confirmed the limitations of IGPix. 

c) We then attempted to view some movies by simultaneously logging into the 
site of the Scottish cultural heritage collection, SCRAN 
(http://www.scran.ac.uk; accessed 23 June 2007), but the multiple logins 
(under a single username and password) caused problems for SCRAN, so the 
activity had to be abandoned.  

d) Overall, it was clear that we lacked a tool that would allow us to view in a 
coordinated and shared way video files. We could see them individually on a 
website and attempt to do this at the same time, but there was a clear need 
for something more sophisticated. During the discussion Rob Bristow at 
Bristol drew Andrew Prescott’s attention via Jabber to the MiMeg project at 
Bristol, which has developed such a tool (for use by social scientists): see 
http://www.bris.ac.uk/education/news_stories/mimeg_launch (accessed 23 
June 2007). It was agreed that another session should be arranged in due 
course to investigate this. It should also be noted that there are a number of 
relevant packages available which require the open source AG Toolkit rather 
than the proprietary InSors software used at Sheffield (and most of the other 
UK nodes participating in the workshop). AG Toolkit is said to be less stable 
than the Insors software (which itself is problematic enough – Sheffield 
crashed twice during the session). These are some of the Toolkit possibilities 
that might otherwise have been looked at (all accessed 23 June 2007): 

i) http://www.ap-accessgrid.org/mlbservice/index.html;

ii) http://www.accessgrid.org/agdp/guide/shared-apps/1.1/html/c132.html;

iii) http://www.accessgrid.org/agdp/guide/shared-apps/1.1/html/x113.html.

e) A key question is therefore whether it is worth seeking to develop applications 
to work with Insors software, or whether there is greater potential for 
developing applications to work with the Open Source version, as this may be 
more widely used. This is important for future projects and funding 
applications. In cases where the default AG setup is Insors, further exploration 
of the question is probably best done via PIGs. 

5) To conclude the workshop, Dorothy Ker outlined her vision of what (in an ideal 
world) the AG might offer to musicians and other performers. As well as on the 
technical issues that had arisen earlier in the workshop, her presentation focused 
on the following: 

a) advantages (e.g. ‘just like being there’); 

b) kinds of use (e.g. workshops and consultations, festivals and composer visits, 
creative stimulation); 
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c) aesthetic questions (e.g. where is the centre/front? how does the AG break 
down/reconstitute hierarchical structures? how can spaces be overlaid to 
simulate virtual presence?); 

d) conceiving the geometry of the AG (along the lines of Borges’s Library of 
Babel, an infinite sphere composed of hexagons); 

e) creative propositions (e.g. playing with distance in virtual space, mixing live 
and precorded media to create illusions). 

f) Other relevant projects and activities: 

i) the University of Florida’s Common Time project, which provides an 
interesting benchmark: see 
http://www.digitalworlds.ufl.edu/projects/commontime/ (accessed 23 June 
2007); 

ii) PARIP (Practice as Research in Performance): see 
http://www.bris.ac.uk/parip/ (accessed 23 June 2007). 

Dorothy’s PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-2.html.

Closing discussion between Meg Twycross and Pam King took up a number of 
Dorothy’s points. Pam argued for the desirability, in recording a performance, 
procession etc., of reflecting a multiplicity of viewpoints. Meg argued against this 
on the grounds that performances are viewed from fixed points and that this is 
not a major issue for the spectator. This part of the workshop thus raised some 
important intellectual issues that transcended the technical questions that 
otherwise, and inevitably, tended to dominate. 

Protocol and technology issues  

The technology issues raised during the workshop are addressed above, since they 
are specific to the different activities carried out. 

1) Matters of etiquette/protocol  

a) Coordination of planned activity in advance of the workshop, conducted 
principally via e-mail (on or off the project list) proved less straightforward than 
anticipated. 

b) Initial introductions. It was noteworthy that what should be a simple procedure 
can tend to be cumbersome and haphazard, since it is not always possible to 
see clearly all participants at all sites. (This could be easily corrected by the 
pilots framing their camera views properly before the start: it seems to have 
been relegated to low importance in the flurry of setting up other technical 
aspects. Possibly each site needs an independent ‘cameraman’.) 

c) In moderating the session, Andrew Prescott found it very helpful to have 
Jabber access to see the messages passed between AG pilots and to check 
things out with them as necessary, and recommended this as good practice 
for future workshops. 

d) It is desirable that participants be able to see themselves as well as those at 
other sites on the projection wall, and also that during a presentation the 
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image of the presenter, in close-up, should be enlarged and moved alongside 
the display of the presentation. 

e) It is important that backgrounds should be clear and uncluttered in order to 
ensure that physical signs can be seen clearly and interpreted accurately. 

Key outcomes and questions for subsequent research  

As with technical issues, these have been reported above at appropriate points.  

Further feedback provided by participants at Bristol, and by Meg Twycross at 
Lancaster, at http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-2.html.

Workshop 3: Electronic Texts and Databases 

Wednesday 24 January 2007, 16.00–18.00 GMT. Worksho p Leader: Professor 
David Shepherd, Humanities Research Institute, Univ ersity of Sheffield 

Rationale 

The use of databases and tagged texts is a long-standing humanities computing 
activity. This workshop explored ways in which the AG can facilitate the sharing of 
experience in discussing the structure of databases and tagging schemes, and 
examined the potential for application of new forms of interface and other 
technologies. 

The planned programme for the workshop may be found at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-3.html.

Participating institutions and individuals 

1) University of Sheffield (Conference Room, Douglas Knoop Centre, Humanities 
Research Institute): Dorothy Ker (DTI Fellow, Department of Music); Peter 
Ainsworth (Department of French); Michael Meredith (Departments of Computer 
Science and French; HRI); David Shepherd (Director, HRI); Julie Banham 
(Secretary, HRI); Jared Bryson (Business Research Fellow, HRI); Ed Mackenzie 
(Technical Officer, HRI); Jamie McLaughlin (Technical Officer, HRI); Kathy 
Rogers (Technical Officer, HRI); Jeff Denton (Director, Taxatio Project, HRI); 
Mark Wainwright (IT Support Officer, Informatics Collaboratory of the Social 
Sciences, AG pilot) 

2) University of Sheffield (HRI, via PIG): Andrew Prescott (HRI) 

3) University of Bristol: Pam King (Professor of Medieval Studies, Department of 
English); 

4) University of Glasgow: Brian Aitken (Humanities Advanced Technology and 
Information Institute (HATII)); Graeme Cannon (HATII) 

5) University of Lancaster: Meg Twycross (Emeritus Professor, English & Creative 
Writing); Ian Gregory (Senior Lecturer, Humanities Computing); Michael Bowen 
(Lancaster University Television); Graeme Hughes (Head of Faculty IT team, 
FASS; pilot); Stephen Pumfrey (History); Paul Rayson (University Centre for 
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Computer Corpus Research on Language (UCREL): Corpus Linguistics); Andrew 
Hardie (UCREL); Sebastian Hoffmann (Linguistics) 

6) University College London: Melissa Terras (SLAIS, UCL); Isabel Galina (SLAIS, 
UCL) 

7) University of Bangor: Raluca Radulescu (Lecturer in Medieval Literature); Chris 
Hughes (Informatics) 

Overview 

1) David Shepherd gave a brief outline of the agenda for the workshop. The 
compilation of databases and of text documents such as scholarly editions has 
sometimes been an activity carried out or overseen by ‘lone scholars’. In the 
(increasingly frequent) cases where teams have been involved in the 
development of such resources, they have nevertheless generally been based in 
a single institution. At first sight, the potential for AG involvement in projects with 
such well-established procedures may appear limited, but it is possible that there 
are new collaborative paradigms that the AG may support. For example, the AG 
might be used for joint editorial work on difficult texts, to allow dispersed teams to 
discuss data structuring issues, or to ensure that there is adequate input, as good 
practice guidelines dictate there should be, from potential users into the 
conception and design of electronic resources (a recent report from a project led 
by Claire Warwick at UCL concluded forcefully that the failure to engage with 
users from an early stage in a project’s life can have serious implications for the 
usability and sustainability of the created resource: see 
http://www.ucl.ac.uk/slais/research/circah/lairah/; accessed 23 June 2007). The 
following questions were identified as among those that might usefully be 
addressed in the course of the workshop: 

a) What value can the AG currently add to collaboration on electronic texts and 
databases? 

b) Is this value different in the case of resources still in preparation on the one 
hand, and that of resources that are largely complete on the other? 

c) Can the AG play a role in the identification of user requirements? 

d) The first workshop in this series identified a need for more shared programs 
suitable for the AG (similar to Virtual Vellum). What needs in this area have 
been identified by this workshop? 

e) Do current limitations on sharing of programs mean that the AG is less useful 
than it would otherwise have the potential to be? 

In introducing the presentations, David pointed out that their effectiveness should 
be significantly enhanced by the use of a prototype screen-grab tool developed at 
HRI by Michael Meredith. The software offered a significantly higher refresh rate 
than standard programs, such as IGPix, and a cursor-track with which the 
presenter is able to direct the attention of the on-line audience to specific regions 
on the screen. The screen-grab tool was specifically developed for this workshop 
session to address issues that were noted during previous workshops and to 
evaluate whether there is potential for better solutions to the problem of generic 
presentations (i.e. not just PowerPoint presentations but also live-feeds of 
software interaction such as web pages and Protégé). The viewing side of the 
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software consists of a Java applet, which ran on every access grid node and 
projected onto the video wall as usual. The capture side runs on an arbitrary 
machine (we ran it on a standard laptop PC), thus not restraining the presenter to 
the AG node itself and providing added flexibility. Further information on this 
application may be found in the section on Key Outcomes; the application itself is 
available for downloading at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-3.html.

2) Jeff Denton introduced the long-established Taxatio database project 
(http://www.hrionline.ac.uk/taxatio/; accessed 23 June 2007), demonstrating the 
current publicly available search facility and the underlying data, and outlining the 
rationale and plans for the definitive electronic publication. Discussion addressed 
the question of whether the AG might provide a useful environment in which 
potential users could assist in the identification of desired functionality. It was 
agreed that specialist input might be facilitated, as might discussion of the 
accuracy of fundamental data taken from the many manuscripts in archives and 
record offices that the project team had consulted. However, it was noted that in 
the case of such a mature resource the potential for substantive input was 
inevitably limited. 

3) Jamie McLaughlin gave presentation on the possibilities of the Web Ontology 
Language (OWL) and graphical ontology editors such as Protégé 
(http://protege.stanford.edu/; accessed 23 June 2007). In discussion it was 
agreed that the AG might well provide a suitable environment for early scoping of 
database structure and functionality, but that at present this potential was 
severely constrained by the impossibility of distributed manipulation of programs 
such as Protégé. 

PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-3.html.

4) Michael Meredith gave an indication of how this shortcoming might be addressed 
by demonstrating prototype database class diagram and text-editing tool for 
collaborative use across the AG (effectively, this tool extended the functionality 
available in the prototype of Virtual Vellum, the prototype image-manipulation 
software demonstrated during the first workshop). It was agreed that this tool, if 
developed, would represent a major step forward for collaboration at all stages of 
a variety of projects (a number of participants immediately noted the possible 
usefulness of the text editor for real-time collaboration on grant applications, but 
also for a range of activities outside the arts and humanities). Further information 
on this application may be found in the section on Key Outcomes; the application 
itself is available for downloading at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-3.html.

5) Graeme Cannon and Brian Aitken (Humanities Advanced Technology and 
Information Institute (HATII), University of Glasgow) gave a detailed presentation 
of the ‘French Emblems at Glasgow’ project 
(http://www.emblems.arts.gla.ac.uk/french/; accessed 23 June 2007), focusing in 
particular on the database and TEI-lite formatted XML files created during the 
development of the project. They noted that the AG, with which both had been 
hitherto unfamiliar, could enhance the well-established procedures for 
consultation with the international advisory group associated with the project. 
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PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-3.html.

Protocol and technology issues 

1) Establishing and troubleshooting connections 

a) Lancaster was able to see and hear all other sites, but no other site could 
hear Lancaster. Communication was restricted to gesture, which proved to be 
of limited usefulness in the absence of a sound feed, and to use of the 
Jabber. 

b) Bangor was unable to establish a connection. The reasons for this were 
unclear, but it was suggested that Bangor might consult the AG Support 
Centre in Manchester for advice. 

c) On this occasion, because of technical difficulties at Sheffield, it was not 
possible to record the workshop using MEMETIC. 

2) Technical aspects of presentations 

a) In line with recommendations arising from the first workshop, presentations 
from Sheffield were run from a laptop computer (using the screen-grab 
software), thereby reducing demands on the AG node, and freeing the AG 
pilot to focus on his tasks. However, the difficulties of obtaining firewall 
exemptions for additional machines meant that at other sites the collaborative 
software tested (the interactive class diagram and text editors) had to be run 
from the AG node. 

b) One of Sheffield’s four cameras was focused on the presentation screen at 
Sheffield, thereby providing a backup for sites unable to view presentations or 
run the collaborative software themselves. This was done in order to address 
issues that arose during the first workshop, although we believe that in the 
event this backup was unnecessary for this workshop. 

c) Lancaster reported that some difficulties were caused by colours used in the 
PowerPoint presentations. This is a perennial problem that is not of course 
restricted to presentations over the AG; but it is perhaps more important to 
give the matter due attention in the AG environment. 

3) Matters of etiquette/protocol 

a) Like Andrew Prescott in the previous session, David Shepherd found it very 
helpful to have Jabber access to see the messages passed between AG 
pilots and to check things out with them as necessary. As noted above, this 
proved particularly useful in overcoming some of the problems arising from 
the lack of a sound feed from Lancaster. 

b) Meg Twycross at Lancaster attempted to use a number of techniques to 
enhance identification of participants: name cards, large coloured spots and a 
torch. In the absence of sound, these had limited impact (poor resolution and 
colour quality were also significant limitations). 
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Key outcomes and questions for subsequent research 

1) Overall, it appeared that the AG could have a useful, if at present somewhat 
limited, role to play in the creation, use and discussion of text and database 
resources. 

2) It was agreed that the prototype screen-grab software provided by HRI 
represented a considerable advance on the viewing software normally used 
during AG sessions. 

3) As noted above, there was unanimous agreement that a tool building on the 
functionality of the prototype class diagram and text-editing software developed 
at HRI by Michael Meredith could greatly enhance the potential of the AG as an 
environment for genuine collaboration. 

4) Andrew Prescott reported that participating via PIG was in many respects a more 
satisfying experience than being in a conventional AG suite: despite problems for 
other participants with the level of sound from his headset, he found proceedings 
much easier to follow and to remain engaged with. The desktop computer he was 
using had two monitors, which was a major advantage. The only disadvantage 
was the need to control the software himself: it was unnervingly easy to 
disconnect from the session, which happened at one stage. It is possible that the 
use of PIGs may prove more conducive to the type of collaborative activity 
explored during this workshop than use of larger facilities. 

Workshop 4: Virtual Reality, Visualisation and Repr esentation 

Wednesday 28 February 2007, 16.00–18.00 GMT 

Workshop Leader: Professor Mark Greengrass, Humanit ies Research Institute 
and Department of History, University of Sheffield 

Rationale 

The application of so-called ‘Virtual Reality’ methodologies to the understanding and 
comparison of cultural objects and the reconstruction of vanished landscapes, 
constructions and scenarios has been extensively explored within specific disciplines 
in the arts and humanities. The methodologies have grown in sophistication along 
with the advances in computing power and software to undertake this form of 
research. There are established places of excellence in the UK, devoted to 
visualisation and ‘virtual representation’ applications, which have taken the lead in 
developing exemplar projects, proposing the appropriate standards for recording 
metadata, exploring the appropriate means to visualise cultural objects and 
scenarios, and devising the appropriate strategies to coordinate very large bodies of 
2D and 3D visualisation data. The methodologies typically involve interdisciplinary 
involvement at a high level. The objective of this workshop was to explore the ways 
in which the AG might facilitate the collaborative, remote construction, and also the 
research examination and recording, of 3-D virtual representations. We concentrated 
in particular upon its potential for providing new forms of interface between the 
‘viewer’ and the ‘visualised’. 

It should be noted that it was decided to go ahead with this workshop despite the 
recommendation of the assessors of the grant application that we should consider 
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not doing so, since the limitations of AG technology meant that it was unlikely that 
significant results could be achieved. 

The planned programme for the workshop may be found at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-4.html.

Participating Institutions and Individuals 

1) University of Sheffield (Conference Room, Douglas Knoop Centre, Humanities 
Research Institute): David Shepherd (HRI), Mark Greengrass (History; PI Foxe 
Project and Armadillo Project), Michael Meredith (TA, Virtual Vellum and HRI), 
Peter Ainsworth (Department of French; PI, Virtual Vellum); Jamie McLaughlin 
(Technical Office, HRI); Ed Mackenzie (Technical Officer, HRI); Mark Wainwright 
(IT Support Officer, Informatics Collaboratory of the Social Sciences, AG pilot) 

2) University of Bristol: Angela Piccini (RCUK Academic Fellow, Department of 
Drama) 

3) University of Lancaster: Meg Twycross (Emeritus Professor, English & Creative 
Writing); Ian Gregory (Senior Lecturer, Humanities Computing); Michael Bowen 
(Lancaster University Television); Graeme Hughes (Head of Faculty IT team, 
FASS; pilot) 

4) University of Manchester: Martin Turner (Manchester Visualisation Centre); Paul 
Kuchar (AG support officer) 

5) University College London: Tobias Blanke (e-Science Tools and Technology 
Officer, AHDS, KCL); Stuart Dunn (Research Support Associate, Arts and 
Humanities e-Science Support Centre, KCL); Hugh Denard (King’s Visualisation 
Laboratory (KVL), CCH, KCL) 

Overview 

1) The workshop was divided into sections focusing on three distinct but related 
issues: 

a) understanding how the AG might enable collaborative work on virtual 
representation construction (led by Michael Meredith); 

b) exploring how the AG might enable us to annotate cultural objects 
collaboratively (led by Hugh Denard); 

c) envisaging the possibilities of the AG for researching and manipulating 3-D 
virtual representations (led by Martin Turner). 

2) The AG and Collaborative VR Construction 

a) Virtual Representation, even of a limited environment, requires the sustained 
input of specialists from a number of different domains. Even static virtual 
representation (e.g. the Inigo Jones Barbers Surgeons Hall of c.1636 
reconstruction, undertaken by KVL (available from 
http://www.kvl.cch.kcl.ac.uk/; accessed 23 June 2007) required the input of 
historians of science, medicine, architecture and urban history. Even the 
purely technical components of static virtual representation can potentially be 
assisted by the collaboration of specialists in post-film animation, capable of 
representing different atmospheres, lighting conditions, surface textures, 
complex solids and architectural details. The potential for collaborative work 
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becomes still greater with spatially-dynamic fly-through virtual representations 
or virtual representations in time (e.g. the recreation of elements of a pageant 
or musical entertainment). The intention, in assessing the technical feasibility 
and appropriateness of using the AG as a medium for viewing and 
collaboratively analysing visualisations in arts and humanities domains, was 
to use some visualisations produced two by HRI-supported projects: 
reconstructions of Yorkshire Cistercian Abbeys created by the ‘Cistercians in 
Yorkshire’ project (http://cistercians.shef.ac.uk/index.php; accessed 23 June 
2007); and the reconstruction of Benjamin Huntsman’s steelworks in 
Attercliffe, part of a broader project, ‘Materialising the Past’ 
(http://www.hrionline.ac.uk/huntsman/index.html; accessed 23 June 2007). 
Preliminary investigation, prior to the workshop, established that the protocols 
for running complex VR run-time demonstrations across the AG have not 
been established and that we would almost certainly encounter technical 
problems in trying to do so on more complex models. Even if it had proved 
possible to do so, we would probably only have established the most limited 
of interactivity, such as stopping and starting the demonstration from the 
various AG sites. We therefore undertook a rather different exercise. Michael 
Meredith at HRI created three prototype applications facilitating 
experimentation with features that would be essential preliminaries to 
collaborative VR construction and manipulation. So far as we are aware, this 
is the first time such manipulations have been attempted in an AG 
environment. 

i) The first application consisted of a ‘virtual seminar room’, based on the 
HRI’s AG suite, in which computer mannequins (skeleton avatars) were 
seated around a table. The object of this application was to demonstrate: 

(1) independent user representation within a virtual environment, including 
independent user response; 

(2) independent user control over the visualisation of the environment. 

Each site had control of one of the mannequins and was invited to 
undertake a simple exercise to raise the hand of its mannequin. Each site 
could also exercise control over the visualisation of the environment, 
choosing the perspective from which the seminar was visualised (shared 
view, or point of view of an individual avatar). The application worked 
successfully, and it would have been interesting to have undertaken it with 
a rather larger number of participants. There was agreement that this 
application had considerable potential to overcome the sense of distance 
and dislocation that could accompany AG interactions, especially those 
involving large numbers of sites. There was also potential for integration of 
such virtual space with performance: Angela Piccini pointed out similarities 
with the collaborative performance spaces of the Metamedia Collaboratory 
constructed (not for AG use) by Michael Shanks at Stanford 
(http://metamedia.stanford.edu/; accessed 23 June 2007). 

ii) The second testbed consisted of a simple game domain in which each 
participant was assigned control over a different coloured object in virtual 
3D. The game consisted in manipulating the object in 3D space so that it 
slotted into aperture to which its shape corresponded in a virtual 
receptacle. The object of this testbed was to demonstrate: 
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i) independent spatial movement in virtual 3D over the AG; 

ii) the creation of an environment in which that spatial movement can 
be aided by other parties watching it taking place; 

iii) the feasibility of an environment where the vector movements of 3D 
objects can be represented and understood. 

There was agreement that this tool had exciting potential to be developed 
into a means of enabling, for example, collaborative real-time 
reconstruction in virtual form of whole artefacts from virtual images of 
fragments that could not be brought together physically. 

iii) The third testbed was a tool allowing construction of new 3D objects. The 
potential value of this tool lay in the possibility of real-time juxtaposition 
and comparison of alternative models in the construction of virtual spaces 
and environments. 

b) Taken together, these prototype applications raised a number of very 
important questions for collaborative VR work in an AG environment: 

i) The fact that virtual representation has no objective reality was 
emphasised. Computer representation is one with a large number of 
different views, all of which might be regarded as objective. The AG 
enables this lack of objectivity to become an advantage. Whereas 
conventional VR representations predetermine the point of view from 
which the object is to be seen, an AG representation theoretically enables 
a number of viewers to make that choice for themselves. 

ii) Virtual representation is generally presented as a static visualisation of an 
environment by someone who is not ‘in’ the environment. Yet VR in 
modern gaming technology takes the opposite point of view. The 
participant is collaboratively engaged in the environment, personified 
within it and playing a role. This AG experiment demonstrated the 
possibility of doing this within a virtual landscape or environment. 

iii) There was, so far as we were aware, no tool currently available for 
representing independent spatial movement in virtual 3D over the AG to 
multiple participants. The prototypes indicated that such a tool was 
possible to devise, and capable of being understood intuitively and 
manipulated to some degree of success by non-specialist operators. 
Further information on the applications may be found in the section on Key 
Outcomes; the applications themselves are available for downloading at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-4.html.

iv) The session also brought to light some of the problems in undertaking 
such developments. These were: 

(1)  technical (some time-delays in movements; the demonstration 
involved very limited polygons for simplicity; the lack of control 
equipment in an AG suite for undertaking complex manipulations); 

(2) human (senses of disorientation within an unfamiliar environment, in 
which the partners involved were themselves at a distance; how to give 
directions/share perspectives to others in remote locations when the 
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coordinates for manipulation were in a non-Cartesian geometric 
environment); 

(3)  research-philosophical (questions of the nature of the reality which one 
was constructing/dismantling; registering authorial ownership for 
decisions arrived at; how one arrived at a consensus as to what might 
be regarded as the ‘preferred’ view of a particular object or landscape). 

3) The AG and Collaborative Annotation of VR Cultural Objects 

a) Collaborative annotation presupposes an environment in which annotation 
can take place. VR for research purposes has moved ahead of the 
technologies and standards required for such documentation. In his 
PowerPoint presentation, Hugh Denard helpfully spelled out the 
consequences of not developing appropriate technologies and standards in 
this area. It was essential to future development in this area to record how 
decisions were made, and by whom, about virtual representation so that they 
could be interrogated in future. Users would need to understand why 
decisions were made about the viewing locale, the spatial coordinates 
chosen, the surface textures presented, the light and colour palettes 
determined, and how these related to the underlying documentation for the 
object or environment in question. This was important because small changes 
to a VR could have big impact upon the viewer, since the levels of granularity 
in the displays was high. Such issues were multiplied in dynamic 
environments. Funding bodies would require such documentation too. Hugh 
then summarised the main points of the ‘London Charter’ 
(http://www.londoncharter.org/; accessed 23 June 2007), copies of which 
were available online to workshop participants. The Charter articulates 
principles designed to address the challenges of intellectual integrity, 
reliability, transparency, appropriate documentation, standards, sustainability 
and access. The Charter’s principles are community-based, not proprietorial; 
they are driven by fundamental research values, and are independent of any 
particular technological and metadata standards. Annotation that meets the 
requirements of these principles will have a high level of granularity, and will 
incorporate paradata (or contextual metadata) that captures the intellectual 
capital surrounding and shaping the reconstruction. Evaluation is especially 
important: without a coherent understanding of both process and product, it is 
not possible to evaluate the robustness of the methodology employed. This 
led to a discussion of how the Charter might be applied within an AG 
environment (which is not currently mentioned within the document). It was 
agreed that the AG might well provide an important ‘evaluative community’ for 
authenticating various aspects of a VR environment. But the issues were 
complex, and recapitulated ones already raised in the first section of the 
workshop. Since there was potentially no predetermined objectivity in a 
shared virtual space, the application of paradata within it was bound to be 
problematic. In virtual reconstruction/visualisation there is a particular problem 
in that while the visualised object is experienced synchronically, annotation is 
by its nature linear and diachronic. It was agreed in the course of discussion 
that a challenge to be addressed is to capture in a non-linear manner the 
decisions taken in the course of collaborative processes of visualisation. 
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Hugh Denard’s PowerPoint Presentation at PowerPoint presentation at 
http://www.shef.ac.uk/hri/projects/projectpages/accessgrid-4.html.

4) The AG for researching and manipulating 3D virtual representations 

a) In the third section, an exploration of some of the possibilities for 3D VR was 
led by Martin Turner, Visualisation Team Leader in the University of 
Manchester’s Supercomputing, Visualisation and e-Science Laboratory and 
director of the JISC CSage Project (Creating a Collaborative Stereoscopic AG 
Environment) 
(http://www.jisc.ac.uk/whatwedo/programmes/programme_vre/vre_sage.aspx;
accessed 23 June 2007). Ideally, of course, we would have needed an AG 
which was also a 3D visualisation suite to undertake this part of the workshop. 
However, we were able to experience some of the possibilities of what Martin 
called ‘contact choreography’ across the AG, and to sample some of the 
different modes in which 3-D VR can be made available in a variety of 
performance contexts: 

i) replay or real-time reproduction of single stereoscopic live performance; 

ii) ‘master-class’ arena in which a pre-recorded performance in 3D becomes 
the object of study from different angles and repetitions; 

iii) ‘improvised’ arena in which a duet performance was undertaken at a 
distance across the AG in real time; 

iv) live performance of pre-choreographed materials within a 3D environment 
across the AG, but in real time; 

v) live dance in which non-choreographed activity was undertaken across the 
AG in real time. 

b) The session opened our eyes to the multiple possibilities of the AG for virtual 
representation in performance environments. In the discussion, we reviewed 
how extensively these possibilities appear to have been taken up and applied 
in different environments. There was clearly scope for a broader and more 
systematic exploration of the possibilities of the domain in this context than we 
had been able to carry out in this session, particularly given the constraints of 
not operating with 3D suites. 

Outcomes

1) Because of time constraints, discussion at the end of the workshop was not able 
to do full justice to the potential and interest of the issues raised: 

a) The potential for developing a tool for interactive VR construction and 
manipulation was demonstrated. The technical, human and 
research/philosophical implications of doing so were also clearly raised. 

b) There was general agreement about the need to establish a way of 
representing the complex research decisions arrived at within VR projects. 
The possibilities of using the AG environment as a key element of an 
‘evaluative community’ for VR work were appealing. The general principles 
enunciated by the London Charter were endorsed as potentially applicable to 
work carried out within the AG, but the document would need to be expanded 
to include this environment in due course. The key difficulty of applying the 
Charter’s principles in an environment where objectivity was relativised was 
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one that could only be signalled, but not resolved without considerable further 
work. 

c) The need for an enhanced version of recording tools such as MEMETIC that 
would be able, for example, to record the use during the workshop of our 
prototype applications (as well as the demonstrations of related prototypes in 
earlier workshops) was reinforced. 

d) The potential applications of the AG to the performing arts in a variety of 
environments, including 3D, were clearly substantial. The limited experience 
of most participants, and the lack of a genuine 3D AG environment for 
demonstration, meant that we could do not much more than document the 
potential in this area and record the need for a more substantial study of 
applications in a wider variety of domains. In this regard we are of course 
aware of the need to relate discussions at this workshop to those at our 
second workshop (Sound and Moving Image), and to take full account of the 
findings of Angela Piccini’s Performativity | Place | Space: Locating Grid 
Technologies project (http://www.ahessc.ac.uk/files/active/0/PPS-report.pdf;
accessed 23 June 2007). 
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Overview of People and Organisations Involved 
The people and organisations who participated in the project are listed in the detailed 
accounts of the workshops. Most people who participated fell into one of the 
following categories: 

1) Researchers with extensive experience in the use of ICT for advanced 
humanities research. These included a small number of researchers who had 
already begun to explore the potential of the AG for their own collaborative work 
(notably Angela Piccini and colleagues at the University of Bristol and Martin 
Turner and colleagues at the University of Manchester), but for the majority the 
workshops represented one of their first experiences of the AG and its strengths 
and limitations. 

2) Researchers with a more or less informed interest in the use of ICT for advanced 
humanities research. 

3) ICT and technical specialists, including those directly involved in the development 
of the AG for research across a range of disciplines. 

4) Practitioners in the performing arts. 

We did not succeed in attracting to the workshops as many people with little or no 
experience or interest in the use of ICT for advanced humanities research as we 
would have wished: this is symptomatic of the difficulties that persist in overcoming 
the (artificial) divide between digital and non-digital research. 

All the organisations that took part in the workshops were higher education 
institutions. A number of these, identified from the outset as project partners, had 
established profiles in digital humanities (in addition to the HRI at Sheffield, 
University College London, Glasgow, and King’s College London). At other 
institutions AG facilities tended to bear explicit e-Science badging (and therefore as 
often as not to be located in science or engineering departments). 

We had hoped that, under the aegis of the Worldwide Universities Network 
(http://www.wun.ac.uk/; accessed 23 June 2007), to which Sheffield and Bristol both 
belong, the San Diego Supercomputer Center would participate in all workshops; 
unfortunately this did not prove possible. 
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Key Outcomes, Advances in Understanding, and Topics  for 
Further Investigation 
Taken together, the four workshops confirmed that: 

• AG as a collaborative environment is not necessarily better than, or even as 
good as, more established technologies such as conventional video-
conferencing; 

• use of a PIG can offer a more satisfactory experience of the AG environment; 

• a high degree of technical expertise and preparation is required particularly for 
collaborative work involving performance, and AG ‘requires significant 
development before it will prove useful to the professional artistic community’ 
(A. Piccini, Report on Performativity | Place | Space project; 
http://www.ahessc.ac.uk/files/active/0/PPS-report.pdf; accessed 23 June 
2007); 

• in all circumstances and for all purposes careful set up of disparately 
configured AG suites is essential, as is skilled piloting sensitive to the need to 
size and position screens appropriately; 

• an effective participant-tracking tool would be invaluable; 

• most importantly, the ‘show-and-tell’ character of most tools for sharing digital 
resources over the AG imposes serious limitations on the possibilities for 
genuinely collaborative work. 

It was our original intention to produce a tutorial focusing specifically on best practice 
for working with digital resources in the AG environment, as well as on issues of 
protocol and etiquette of the kind addressed in the tutorial provided by the National 
Centre for e-Social Science (http://www.ncess.ac.uk/resources/fasttrack/; accessed 
23 June 2007). However, at the end of the workshop series we concluded that a 
separate tutorial would be of limited value, since individual workshop reports address 
questions of protocol and etiquette, as well as technical issues arising from attempts 
to use particular types of digital resource. That said, our plans for future work do 
include selective use of the MEMETIC recordings of workshops in order to address 
some of the broader implications of AG for modes of collaboration in the arts and 
humanities. In connection with this, they also include exploration of the feasibility of 
taking further some of the prototype software applications that were developed in the 
course of the project in order to overcome the ‘show-and-tell’ character of most 
applications currently available for use in the AG environment. It is on these two 
areas that the remainder of this section will focus. 

Overcoming ‘show-and-tell’ 
There are various ways of sharing desktop applications and material between 
participants of distributed meetings. A basic approach is to capture the desktop (or 
window) from a single machine (the server) and encode it as an image file. This 
image file is then uploaded to a publicly accessible website so that remote machines 
(clients) can download and view the picture. IGPix, commonly used in AG sessions, 
is an example of this approach. The image file can also be directly transmitted to 
client machines. Cycling this process means that the interactivity performed on the 
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server will be reflected on the client machines, albeit with a delay. Furthermore, the 
time required to encode and upload/transmit the images, together with bandwidth 
limitations, means that the time between sequential captures is of the magnitude of 
seconds. The combination of these two delays means that a client may have to wait 
many seconds before seeing what the server is seeing. This is acceptable for slow-
moving presentations, but much more limiting and frustrating for live presentations of 
software applications where important steps, such as selecting options or 
commands, are missed because of the granularity of the screen-captures. 

This basic approach provides only a unidirectional means of sharing material, such 
as presentations, which must be controlled from the server side, with the clients 
remaining strictly passive. Interactivity can be built into this simple model by 
capturing the keyboard and mouse inputs of a client user who is remotely viewing 
the image. The captured input is transmitted back to the server, which carries out the 
action. For example, if a client user clicks on the picture, the relative position of the 
cursor is determined and sent back to the server application, which performs this 
action. All user input is returned to the server to perform, not just that which might 
specifically relate to a contextually relevant action such as clicking a button, although 
the feedback requires very little bandwidth, and so is negligible compared to the 
transmission of screen-captured images. While the server is responding to any input 
actions that are being sent from the clients (or being input locally), the capture, 
encode, transmit process is still cycling, so that the result of performing the user 
input from a client will be reflected back to all clients. This process therefore allows 
client machines to interact with the server desktop. An example of such an 
application is VNC (Virtual Network Computing): see http://en.wikipedia.org/wiki/VNC
(accessed 23 June 2007). Despite the interactivity advantages that this second 
model confers, the delay between a client performing an action and seeing the 
results may still cause problems. For example, it is very difficult to pan around an 
image, or even perform a word-processing task, when the result of a mouse 
movement is seen only every few seconds. 

Thus the two principal overheads of screen-capture applications are, first, the 
capturing and encoding of the actual desktop screen, and, second, the transfer of 
this image file to remote locations. Levels of sophistication can be built into both the 
capture approaches described above so that only those parts of the desktop that are 
changing are encoded, transmitted and received, although the degree of success in 
determining which portions of the desktop are changing varies between applications 
and what is being captured. 

An alternative approach is therefore to transmit a minimal set of data parameters that 
can completely describe what is being seen on the screen and can thus be 
replicated by each client; this might be compared with providing the blue-prints for a 
building, with each client constructing the building, as opposed to trying to transmit 
the complete building to each client from the server. Another alternative, rather than 
running, e.g., a PowerPoint presentation on a server, would be to run the 
presentation at each remote location and send between server and clients only the 
page number that is being viewed. This approach forms the basis of the test 
applications used in our workshops and described below; in all cases the principal 
goal is to provide collaborative software for users at remote locations at interactivity 
speeds similar to those achieved when running the application locally. The 
advantages of this approach include a massive reduction in bandwidth usage and 
the complete elimination of the capture and encode process; each of these factors 
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reduces the delays between performing an action and seeing the results. However, a 
disadvantage of this approach is that any data we may wish to reference needs to be 
shared among all remote sites. 

Virtual Vellum (VV) (workshop 1) 
Motivation 

Virtual Vellum provides a software solution for displaying high-resolution imagery (in 
this case manuscript images) in real time, with the dataset stored locally or remotely 
on a web server or SRB (Storage Resource Broker). During an AG session that 
Peter Ainsworth and Michael Meredith participated in before the e-Science funded 
workshop series, VV was shared using VNC. This gave acceptable results, although 
there was a considerable lag between manipulating the image and seeing the 
changes reflected at the remote locations; in order to see what VNC was capturing 
and transmitting, we ran an instance of the VNC client software locally. Because of 
the large update latency inherent in the screen capture process, it was impossible to 
manipulate the images remotely because changes took too long to be reflected as a 
result of the following process: capture the remote input; send this across to the VNC 
server software; perform the user changes; capture the screen, transmit the screen-
grab to the remote location; and display it. With applications like VV, the screen 
capture process is hampered by the fact that VV might take a second or two to 
resolve and refine the image as it decodes it, and the VV image refinements may not 
even be recognised by the VNC server as a result of the technique that it uses to 
determine what portions of the screen have changed since the last update. 

The use of VNC to share VV thus suffered from the fundamental disadvantage of 
taking too long to transmit the screen-capture from the server to all the client 
machines. This made it impractical for users at remote clients to manipulate the 
image. In an attempt to alleviate these issues and provide a real-time collaborative 
image viewing environment, a prototype collaborative version of VV was therefore 
developed and tested during our workshop. 

Objectives 

Instead of running a single instance of VV and transmitting the screen capture to all 
remote locations, we ran VV at each site. Each instance of VV connects to a VV 
server. The VV server maintains a description of what should be seen, which 
includes parameters for the currently selected image index, magnification level and 
offset, thus totalling only a few bytes. When a VV client connects to the VV server, 
this description is sent to the client which configures itself accordingly, i.e. loads up 
the correct image, sets the magnification level and pans the image to the correct 
location using the offset parameters. When a user performs an action on a VV client, 
the user’s screen is immediately updated as if it were running in a standalone 
version, and simultaneously data is sent back to the VV server. The VV server 
updates its description in accordance with what the client software has just done. 
This might for example be to change the magnification level or image position (again, 
this only requires the transmission of a few bytes). When the server receives 
changes to its description of what is being seen, it distributes these to each of the 
client instances of VV, which update accordingly; thus every VV client sees the same 
view and every client can change this view in real time. 
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VV has been specifically designed for efficient retrieval and opening of MSS image 
datasets that are stored online, therefore making it trivial to share the corpus of MSS 
image data that each VV client requires access to. We needed only to distribute the 
VV client application files (~100KB) to each site; the server application was run on 
the HRI AG node. 

NOTE: The VV client application has the same functionality as the regular version, 
but with the added functionality to communicate with a VV server. 

Figure 1: Virtual Vellum. Any connected client can take control and change the 
portion of the image being viewed in real-time, which is reflected at all client nodes. 

Outcomes

The approach of transmitting a minimal set of data to maintain what each instance of 
VV was displaying allowed us to achieve a high degree of responsiveness when a 
user changed the view (e.g. panned round the image, change magnification or 
changed the image to look at); each VV client was updating with negligible delay, 
and, most importantly, the user making the change was seeing the result 
instantaneously because they were effecting the change on their instance of VV, 
which was updating the server in the background. However, points that were raised 
in discussion of the prototype included: 

�x the need for a cursor to point with; 

�x the need for some kind of overall control in cases where multiple clients attempt 
to change the view simultaneously (similar to everyone talking at the same time 
in a meeting). 
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Comments 

We did try using VNC to work interactively with VV during the workshop for purposes 
of comparison, but unfortunately this failed because the remote sites were unable to 
connect to our VNC server (probably a firewall issue), and even when we ran the 
VNC server and client applications on the AG node, there appeared to be a problem 
with it updating the screen on the VNC client. 

Class diagram (database design) and text editor (wo rkshop 3) 
Motivation 

During the design of databases, it is often useful to construct a class diagram (CD) to 
illustrate the data structure. The class diagram presents tables and their attributes 
along with any relationships between the tables in a simple and understandable 
format. Not only can the CD be directly used to construct the database but it can be 
evaluated and reasoned about by many parties to ensure the data structure 
proposed is indeed what is required. The CD application therefore sought to facilitate 
the collaborative element of database design by making it possible for people at 
remote locations to discuss, view, edit and update a CD, with updates propagated to 
all participating sites in real-time. Interactive screen-capture applications could 
facilitate this type of application more than, say, VV, although there is still a degree 
of graphical interaction that might prove unwieldy. 

The input and editing of text is a fundamental operation that is common to many 
different domains. Word processing, image annotation and web page (HTML) 
construction are just a few examples. A real-time collaborative text editor therefore 
has many different potential applications. 

Objectives 

The prototype collaborative CD editor allows clients to add, delete and move tables. 
For each table, attributes and methods can be added or deleted, along with the 
ability to changing their visibility (e.g. is a field in a table visible to the whole 
database, used internally to that table only, or capable of being inherited by child 
tables). All interactions appear instantaneously to any client making them and are 
reflected to all clients with negligible delay using a central server. Based on feedback 
from VV, this application includes a single pointer that can be used to point to things 
which any client can take control of; only one client may have control of the pointer at 
any moment. This pointer is separate from the standard mouse cursor. Such a 
prototype could be integrated into applications such as Protégé, the database-design 
package demonstrated in the course of the workshop, to provide the network 
communication and utilise the full power of an established package. 

The text editor could have evolved in one of two ways: 1) everyone sees exactly the 
same view and there is only one cursor position so that, regardless of which client 
typed, text would be inserted at this point; 2) each client can have a different view of 
the same textual material and everyone has an independent cursor, so that multiple 
clients can simultaneously enter text at different locations within the main body of the 
text, which is then updated to all clients. VNC already provides the means to do 1), 
so we prototyped 2). Within the prototype we chose the sentence level to provide the 
granularity at which each client is able to simultaneously edit the text, i.e. every 
sentence can be sensibly updated simultaneously by different clients, but if two 
clients were to try editing the same sentence simultaneously the results would be 
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less predictable. This granularity is an implementation issue, and so can be refined 
to an arbitrary level, such as individual characters, with further development. 

For both the CD and text editor data is stored on the server, so that any client 
connecting to the server will download the current state and instantaneously be able 
to interact with everyone else. As the user inputs data to either application, the 
results are immediately visible to them and reflected to all the clients with negligible 
delay. When a change in the CD or text is made, only the updates/changes are 
communicated between the clients and server, not a complete refresh of the entire 
data store, thus minimising bandwidth utilisation and allowing simultaneous editing. 

Figure 2: Class Diagram editor. The pointer is controlled by any one of the 
connected clients. A list of connected clients is given in the bottom window including 

who has cursor control. Each table (Person, Job, Calendar, Appointment) can be 
moved about on the screen and edited. Red labels indicate private accessibility, 
yellow indicates protected/inherited accessibility and green circles indicate public 

visibility. Attributes and visibility/accessibility can be edited. 

Outcomes

Both the CD and text editor work as described above, although the following points 
were raised: 

�x the text editor could be disorienting if client A is editing text above client B and 
hence the text is shifting down as new characters are entered into sentences 
above; this kind of issue could, however, be resolved with further refinement. 

�x the pointer does not work with the text editor because of word-wrapping and the 
dependence of the textual material layout on the size of the window that it is 
being displayed on; each client has control over its own window size to 
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accommodate those with large and small resolutions; this problem could be 
resolved by providing an absolute layout view similar to Print Layout View in MS 
Word. 

Figure 3: Collaborative text editor. The interface is similar to the CD interface (they 
are in fact the same application). 

Screen-grab (workshop 3) 
Motivation 

During the third workshop we wanted to give live demonstrations of a website and an 
existing application. This is effectively a one way screen-capture problem, whereby 
the desktop from the machine running the application is captured and broadcast to 
the viewers. We tested IGPix for this application but discovered that the desktop was 
not being captured and updated frequently enough and there did not appear to be an 
option to change this. 

Objective 

The goal was to provide a one-way screen-capture application that refreshes what 
the client sees every second. Also included was a shadowed mouse trail showing 
both the current position of the mouse cursor and its history since the previous 
screen capture (more historical mouse cursor positions appear more transparent). 
The capture application allows the user to specify the portion of the window to be 
captured and at what frequency. At the given frequency the selected portion of the 
desktop is captured and uploaded to a public website. Each client runs a Java applet 
that smoothly controls the download and display of the captured images as soon as 
they are available. During the workshop a backup to the client side applet was also 
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implemented in the form of refreshing a webpage with an image; however, this led to 
a degree of flickering, which is something the Java applet did not suffer from. 

Outcomes

�x The refresh rate was better than with IGPix and more reliable in terms of when 
the update was made. 

�x The mouse trail was useful to point out parts of the screen that were of interest. 

�x The mouse trail could sometimes get in the way and confuse what was being 
shown.

�x The client application allowed a ‘scale image to window’ function that sometimes 
reduced the captured image and made it harder to read text, although this option 
could be deselected on the client to give a 1:1 display of the image, with 
scrollbars if the source image was bigger than the client window displaying it. 

Comments 

It should be noted that this application does not use the same client–server approach 
that the other prototype applications use. The clients/remote users simply browse a 
web page that displays the captured image, which is uploaded by the capture 
software. There is no direct link between the client and server applications. 

Virtual Reality (workshop 4) 
Motivation 

The broad question that this application tried to address was: how can 3D and VR be 
used in a collaborative sense? One of the advantages of 3D is that there is an infinite 
number of ways of viewing the environment, but how should these views be 
managed, i.e. should there be a unified shared view that everyone sees or should 
each client choose to manipulate an individual view? Screen-capture applications 
only support shared views; independent views are not realisable with such 
applications. 

Interacting in a 3D environment has a similar visual complexity to manipulating 2D 
manuscripts in VV. We therefore used the collaborative client–server model 
successfully employed in the first and third workshops. Without this model 
interactions would have been very tedious because of the feedback delay. 

Objectives 

Explore the difference between a unified/shared viewed of the world at each client 
node and an independent view. This was demonstrated and explored by presenting 
a virtual HRI where every connected client was represented as a skeleton avatar 
sitting round a table (the virtual HRI could also be change to any environment such 
as a mountain range, but interestingly people preferred the HRI surroundings). The 
clients could select whether they wanted a personal or shared view of this 
environment. Each client had limited control over its avatar: the ability to raise and 
lower an arm. When clients adopted an independent view of the virtual world, thus 
embodying their character, the skeleton’s head would reflect the direction in which 
they were looking. The virtual HRI/meeting room also contained a virtual projector 
screen on which slides and presentations could be viewed. A virtual holographic 
projection system was also included, which displayed a 3D column of an abbey 
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building from the reconstructions produced by the Cistercians in Yorkshire project 
(there was insufficient time to load the reconstruction of a whole abbey, and, as 
noted below, there were also technical limitations) in the centre of the room so that 
the participants could view and discuss it. This application was an attempt to 
illustrate the potential of augmented reality, where with a stereoscopic projection 
system and a human capture system it would be possible to sit in a virtual 
environment surrounded by avatars representing people at other locations and have 
a ‘face-to-face’ discussion in a virtual room. This is in effect a combination of CAVE 
and AG technologies. 

Figure 4: Virtual HRI, shared view. Three clients are in the virtual HRI room and are 
all using the shared view, so that if one client changes the view, the view for all 

clients is also updated to maintain a common outlook. The name of each character 
floats above its avatar’s head to help identification (not shown above). 
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Figure 5: Virtual HRI, personal view. A personal view has been taken up by this 
character and so they can look around as if they were in the room. Also notice the 

virtual abbey column and the projector screens. 

Getting different sites to work together within a virtual environment. The original idea 
for this was to try to piece together artefact fragments from, e.g., a broken vase, in 
order to reconstruct what the participants believed the original artefact might have 
looked like. A simplified alternative was used: shapes of different sizes had to be put 
into the correspondingly shaped apertures of a box: in effect, a virtual toddlers’ toy. 
In 3D there are 3 different orthogonal axes in which an object can be moved (x, y, 
and z). However, in this application each client could move the object along only one 
axis; cooperation was therefore needed between sites to successfully complete the 
task.

Construction in 3D. The aim of this prototype was to demonstrate the possibilities for 
collaboratively constructing a 3D world. This might be useful for archaeological 
reconstruction where experts discuss and progressively reconstruct a 3D model of a 
site based on evidence and experience/knowledge. Each site could insert, delete 
and move 3D objects in order to construct a virtual world. Unfortunately this 
component was not as developed as the others so it only allowed a glimpse of what 
was possible. 

The 3D model and texture data for the virtual worlds were all copied locally to the 
remote machines (this totalled 1.5 MB), although the data could have just as easily 
been pulled from a web server. As in the other applications, when a user made a 
change in the virtual world, only this change was transmitted between clients and 
server to minimise bandwidth usage and allow events at different clients to occur 
simultaneously. 
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Figure 6: the virtual toddlers’ toy. All clients shared the same view, which could be 
changed by any client. Each client could move the selected object along only one of 

the 3 orthogonal axes; therefore multiple-site cooperation was needed to get the 
objects in the correct holes. 

Outcomes

�x The choice of type of view (shared or personal) is highly dependent on the task 
one is trying to perform. The toddlers’ toy game was best played with a shared 
view, so that when participants discussed the actions that were needed to 
achieve a goal, they referenced the same view. The construction application 
could be more suited to personal views, so that different sites could work on 
different parts of the build (perhaps from different angles); but the shared view 
would be more appropriate to discussion of the work in progress. 

�x The AG nodes we used were not specially equipped for displaying 3D graphics, 
and while they coped adequately, the average frame rate of 10-20 fps is 
significantly less than would be expected running the application on current entry-
level graphics hardware. (Note: 10-20 fps is completely unobtainable using a 
screen capture approach.) 

Comments 

�x The use of 3D means that objects need to be constructed in 3D, which is more 
complicated than representing 2D objects. It also takes a lot more effort to 
construct the virtual world because every aspect needs to be modelled; there are 
shortcuts/cheats to minimise the amount of effort required, such as texture-
mapping distance objects on to a single plane object or representing a rooms as 
a cube. 
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�x There is a limit to the amount of 3D model data that can be rendered while 
maintaining an acceptable frame rate. This has implications for models that have 
a very high polygon count, which is why in figure 5 we see only a single column 
of the abbey as opposed to the complete abbey; the abbey had too many 
polygons to render in real-time. Although there are sophisticated techniques 
available to resolve this problem, it was not possible to implement them in this 
prototype. 

�x Programmatically speaking, there is not as big a complexity increase between 2D 
and 3D as there is for the construction of the models, at least not for the basic 
examples we demonstrated (admittedly there is for control algorithms such as 
human locomotion). 

�x To render the 3D objects we JOGL which is a Java native interface to the 
OpenGL rendering library. 

Figure 7: Cheating in 3D graphics. The world outside the virtual HRI cube is vacuous 
space. 

General comments on the prototype applications 
All of our client–server based collaborative applications required a firewall exception 
to allow the network traffic between the clients and the servers. This required a small 
amount of initial preparation for each workshop, although because we used the 
same port number and machine to host the server applications in all three 
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workshops, this setting up had to be carried out only on the first occasion, as the 
exception usually persisted. There were, however, times when some computers 
could not run the application or connect to the server. This is partly due to the fact 
that the prototype software was usually only just ready at the start of each workshop, 
and therefore no advance testing of the software at remote locations was possible. 
More developed software should not suffer from this problem. 

Java was used to maximise platform independence and reduce reliance on any 
specific computer hardware or operating system. 

For all the collaborative client–server applications, connection to the server was not 
limited just to participating AG nodes: any number of computers could connect to the 
server. This is something we took advantage of in workshops 3 and 4 by running a 
client on the AG server for the projector and also on at least one laptop at Sheffield 
so that we could interact with the software without interfering with the work of our AG 
pilot. This is a lesson that we learned from the first workshop, where the AG pilot 
could not adjust the cameras because someone was controlling VV on the AG node. 

Because of time constraints we elected to run all the prototype applications as 
desktop programs (as opposed to applets). However, to eliminate the need for 
participants to download and manually run the application themselves, a better 
solution would be to run the applications as web page applets, thus requiring the 
participants only to browse to the site. This is entirely feasible if more time can be 
spent on development. 

Towards new modes of collaboration? 
We can thus see how the development of particular utilities such as Virtual Vellum or 
the other prototype applications tested during the workshops begins to offer the 
potential for the AG to move beyond the models offered by conventional video-
conferencing towards new types of collaborative activity. This section will focus on 
some lines of development that might be worth pursuing: 

�x the physical environment; 

�x the process of research and particularly the research questions asked; 

�x following on from this, the general approach to new technologies within the 
arts and humanities. 

Space 
The first workshop was attended by a musician who was immediately struck by the 
performance potential of the AG. However, the room in which he saw the AG, the 
suite at UCL, was set out like a conventional video-conferencing suite, in a formal 
meeting room arrangement. In the subsequent workshop, which dealt with 
performance, it proved very difficult to accommodate individual musicians within 
such fixed meeting-room set-ups. As Figures 8 and 9 show, the arrangement of most 
AG and video-conferencing suites is based on that of a standard meeting room, and 
there has been little experimentation with the flexibility offered by the multiplicity of 
images, the availability of multiple data projectors and the ability to accommodate a 
large number of cameras. 
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Figure 8: A characteristic AG suite setup 

Figure 9: the similar physical layout of AG and video-conferencing suites 

It is interesting that an analogy commonly used to describe the AG—the Miramax of 
video-conferencing—implies a fixed audience position and suggests that the 
conceptual starting point used to envisage the physical structure of AG nodes is 
video-conferencing. This starting point has in turn influenced the structure of 
communication used in AG events: it is assumed that there is a need for a 
conventional leader of a seminar who directs discussion; emphasis is placed on 
signage for clear identification of sites; and so on. If we imagine more fluid and 
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flexible AG configurations and activities—in which participants walk around, in which 
the cameras are more frequently moved, and in which different video streams are 
mixed—perhaps these formal requirements would seem less significant. At present, 
there are technical limitations which restrict this flexibility: sound quality was a 
constant issue during the Sheffield workshops, but perhaps part of this problem was, 
again, the assumption that an AG session should be like a video-conferenced 
meeting, so that table microphones tend to be used. In more performance-based 
sessions, headsets and personal microphones might be more effective. 

Figure 10: using the PIG (Personal Interface to the Grid) 

In this context, the different nature of individual participation from a desktop machine 
or laptop via a PIG is very pertinent. The participant using a PIG has a very different 
perception of an AG activity to those taking part in a joint meeting. In some ways, it is 
a more intimate feeling, particularly since the PIG facilitates a greater degree of 
control over what is seen of the meeting than is possible in a larger venue. The PIG 
user can pick and choose for him or herself; the participant in a larger venue is more 
dependent on the technicians operating the system. But on the other hand, this does 
not mean that the PIG should be seen as a superior form of participation within the 
AG environment. While the PIG user is less constrained by the meeting layout of the 
AG suite, he or she is constrained by other limitations, such as the restriction of a 
desktop webcam or the limitations of a headset. In fact, if the current use of AG is to 
some extent constrained by the video-conferenced meeting structure, the PIG is 
itself influenced by the video telephone call. 
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Another component of the AG which gives another layer to the meeting process is 
the use of an instant messaging client for communication between operators on 
different sites. This is a component of the meeting of which most participants are 
unaware, but which provides a fascinating further dimension to it. Indeed, at a 
practical level it is important for the session leader also to have access to it, so that 
the leader has some knowledge of technical problems affecting the session. The 
greater integration of the use of instant messaging within the AG activity is an area 
for further consideration: it has been pointed out for example that some participants 
may prefer to intervene via instant messaging. This might be particularly relevant 
where AG is used for teaching purposes. 

Figure 11: use of Jabber for instant messaging during an AG session 

The AG thus consists of different layers of participative technologies, and to a very 
large extent the experience of the AG is driven by these existing paradigms. It might 
therefore be argued that for the AG to emerge as a more distinctive collaborative and 
communicative experience, we need to break away from the influence of these 
existing forms of communication. In doing so, new physical configurations are 
certainly the most pressing requirement. A simple example might be the use of a 
smart whiteboard for the projection. Clearly in using something like Virtual Vellum the 
potential for direct manipulation offered by a whiteboard would allow different forms 
of joint interrogation of a manuscript image. But beyond this, some units in the States 
have linked AG to a tiled wall display. For manuscript scholars, the possibility of 
seeing a manuscript image at the level of detail feasible in a large tiled wall display 
would be a very exciting one. But the discussion one would then want to have about 
the image might be a very different one. Possibly it is at that point one might want to 
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start talking about new forms of scholarly communication: an AG discussion about 
the dating of a manuscript using such an image might conceivably be a more 
valuable than a formal book or article, since it would enshrine different scholarly 
views of the item. 

Figure 12: a tiled view of manuscripts? (Images from the Black Book of Carmarthen, 
National Library of Wales) 

It is in the area of performance and art that perhaps the most interesting work is 
currently taking place with the AG. One might particularly mention the work of the 
American dance group Another Language 
(http://www.anotherlanguage.org/interplay; accessed 23 June 2007). For example, in 
their 2005 production, Loose Minds in a Box, video streams of musicians, dancers 
and performers in different cities were mixed and projected onto a thirty-six foot 
projection screen to produce striking imagery and a remarkable artistic event. The 
message of the InterPlay series is that to produce new perspectives using the AG, it 
is perhaps necessary to think big, particularly in terms of the projection facilities. 
Perhaps a similar message is relevant for new forms of scholarly collaboration using 
the AG. 
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InterPlay:InterPlay:
Loose MindsLoose Minds
in a Box (2005)in a Box (2005)

www.anotherlanguage.org/interplay

Figure 13: InterPlay: Loose Minds in a Box (2005)

Process 
If the AG is used by scholars in a way that reflects existing methods of sharing 
materials and enhancing discussion, then the results are inevitably bound to be the 
same as those produced by other forms of scholarly interaction. If an AG session is 
structured like a conventional seminar, it should be no surprise if it produces similar 
outcomes to a good seminar. This is apparent in the way in which the first Sheffield 
Workshop on Digital Images was organised. Most of the participants simply had 
PowerPoint presentations showing images of manuscripts and other materials. As 
noted above, the Virtual Vellum package offered greater interactivity than 
PowerPoint. However, the concept of Virtual Vellum as it stands is still very much 
shaped by existing methods of displaying digital images of manuscripts. Users select 
one or two images at a time from a selection of thumbnails. The result remains the 
kind of ‘show-and-tell’ approach familiar from PowerPoint. 

Yet the AG is capable of much more. A tiled wall, as illustrated above in Figure 12, 
could potentially display an entire manuscript or printed book at once, in various 
configurations which participants in the session could alter. This would give a 
completely new perception of the structure and character of the manuscript, one 
which it would be difficult to achieve even with the actual manuscript physically 
present. A constant problem for scholars using manuscripts, printed materials and 
even physical objects is that different parts of them are scattered in different places. 
Projects to reunite images of these dispersed collections and objects tend to be 
demanding, complex and expensive. Could the same results be achieved more 
quickly and interestingly on the AG? Perhaps one might even envisage manuscript 
scholars interacting with the avatar of a lost or dispersed manuscript in the same 
way that a dancer can interact with a virtual partner. 
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Approaches to New Technologies 
A recurrent theme in examining these initial uses of the AG in arts and humanities 
research is thus the tendency in using a new technology to draw on existing 
paradigms of scholarly activity and communication rather than embrace the 
additional potential of new media. Humanities scholars seem instinctively to see 
something like the AG as a means of restating established forms such as the 
seminar rather than creating new types of communication and interaction. There is 
an inclination to see the computer as a tool rather than as a field of research and 
investigation in its own right. The first question of a humanities scholar confronted by 
a new tool such as the AG is: does this work? Humanities scholars are perhaps 
happier to accept a simple yes or no than colleagues in other disciplines. They are 
more content to be consumers of the available technology and are less willing to 
push at its bounds, for fear of disturbing its stability. This was perhaps evident in the 
preference apparent during our workshops for the stable proprietary Insors package 
rather than the Open Source AG software, even though the latter potentially offered 
some capabilities in which members of the workshop would be interested. Trying to 
break down this instinctive tendency of humanities scholars to privilege stability and 
simplicity of use over new and challenging functionality is a long-term issue. 
However, it is one where the collaborative approach of e-Science, and shared work 
in developing areas like the AG, potentially has a great deal to offer. 

In 1999, Larry Smarr, Director of the NCSA, was quoted by the BBC as describing 
the AG as ‘one of the most compelling glimpses into the future I’ve seen since I first 
saw NCSA Mosaic’ (http://news.bbc.co.uk/1/hi/sci/tech/452554.stm; accessed 23 
June 2007). In the same report, another distinguished commentator was quoted as 
declaring that the AG would, within five years, be as widespread in society as the 
web was in 1999. Clearly, that has not happened—and indeed, a great deal else has 
happened on the web that wasn’t predicted in 1999. The false dawn of 1999 does 
not mean that we should entirely dismiss the AG. Its growing popularity in English 
universities suggests that it might yet achieve something of the familiarity predicted 
by Smarr. What the Sheffield workshops suggest is that in coming to terms with the 
AG we need to rethink a lot of our assumptions about how we use this technology, 
and should move beyond the model, still all too pervasive, of the video-conferenced 
seminar. 
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Plans for Further Development and Future Collaborat ions 
Possible directions for future work have been signalled throughout this report. We 
intend to make progress on as many of these as possible. In particular, we will seek 
the necessary resource to undertake further work on the prototype applications 
developed during the workshop series, and to carry out this development work with 
constant reference to what has been said about the desirability of moving beyond 
established paradigms of collaboration. And we will use the rich resource 
represented by the recordings of our workshops in order to promote understanding 
of the possibilities offered by AG to carry out research in qualitatively different ways. 

Andrew Prescott and David Shepherd have been invited to contribute an article on 
AG to a special issue of Digital Humanities Quarterly edited by Tobias Blanke and 
Stuart Dunn of AHeSSC, and devoted to arts and humanities e-Science. 

As a direct result of the workshop series, there are plans to collaborate with the 
Institute of Learning and Research Technology at the University of Bristol to explore 
the intersection of Machinima-based electronic arts (see 
http://en.wikipedia.org/wiki/Machinima; accessed 23 June 2007), virtual worlds (such 
as Second Life), telematic performance and live performance practices as a low 
cost, distributed production and distribution process, conceived as an alternative to 
centralised arts productions. 


