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We discuss the design of a CVE poetry performance and experiences arising from staging 
it to two hundred members of the public. The design, a collaborative effort between com­
puter scientists, artists, poets and producers, addresses issues of. virtual world structure; 
embodiment of performers and audience; navigation interfaces; temporal structure of the 
event; and mixed reality presentation Experiences include virtual audience members often 
ignoring the poets and conflicting attitudes towards embodiment New CVE design possi­
bilities are proposed, including object centred interaction, context sensitive interaction and 
tools to define and manage the spatial and temporal structure of events. 

1. Introduction 

In this paper, we present the design of a poetry performance in a collaborative vir­
tual environment (CVE) and discuss the experience of staging this performance to 
an audience of two hundred members of the general public .The performance took 
place in Nottingham on 11th November 1996 as part of the NOWninety6 arts fes­
tival and involved an extensive collaboration between computer scientists, poets, a 
graphic artist and an event production team. This paper explores a range of CSCW 
issues arising from this experience, including: 

• developing rich and engaging forms of content for CVEs; 
• exploring the tension between autonomy of action for audience members 

and the management of a performance so as to encourage appropriate 
behaviours at relevant times and places; 

• considering the role of 'virtual architecture' in enabling different modes of 
awareness and communication between participants as an event unfolds; 

• developing appropriate embodiments for performers and audience; 
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• developing appropriate navigation interfaces for different participants (e.g. 
for members of the public with no previous experience of VR as compared 
to the performers and 'camera-people'); 

• exploring different ways of situating interfaces to the virtual environment 
within different physical spaces based on notions of mixed reality as pro­
posed in (Benford, 1996); 

• understanding the issues involved in designing and managing such an 
event and how these might influence world construction tools for CVEs. 

The exploration of these issues is particularly relevant at the present time for several 
reasons. First, we believe that so-called 'citizen' applications of CVEs, such as per­
formance, art and entertainment, represent a significant future application area for 
this technology. Recent months have seen a rapid growth of interest in publicly ac­
cessible virtual worlds on the Internet as discussed at the closing panel at CSCW'96 
(Damer, 1996). Furthermore, in addition to the considerable interest of artists in VR 
technology as a medium for generating interactive artistic works, several people 
have begun experimenting with VR as a medium for performance and social inter­
action. Recent examples include the Membrane series of performances staged by 
Fahle'n and Bowers (Fahldn, 1995) and 'The Mirror', a UK based public trial of a 
graphical and textual CVE running over the Internet and alongside the BBC Tele­
vision series The Net. As the underlying technology matures, so the issue of pro­
viding appropriate content will become increasingly important. Second, this work 
involves a combination of artistic and technical perspectives on the design of a 
CSCW application. Just as the multi-disciplinary combination of social science and 
computer science has been at the heart of CSCW, so a synergy between art and tech­
nology might stimulate new innovations in systems design, especially in terms of 
user interfaces and new forms of content targetted at citizen users. Third, we believe 
that it is important to take CSCW technologies out of the laboratory and to demon­
strate them and experiment with them publicly. 

Section 2 offers a brief summary of the event. Section 3 then discusses key de­
sign issues in detail. Following this, section 4 reflects upon the experience of stag­
ing the event and key lessons learned. Finally, section 5 proposes a number of new 
design possibilities for general CVEs based on these lessons. 

2. A brief overview of the event 

Our poetry performance involved four hip-hop poets, Remi Abbas, Roger Robin­
son, Akure Wall and Dave "Stickman" Higgins, performing in turn in a collabora­
tive virtual environment designed by the artist Sean Varney and supported by our 
own MASSIVE-2 CVE software. In addition to the performers, the environment 
was populated by ten virtual audience members at a time, where each audience 
member was an autonomous, mobile and embodied participant who could explore 
the environment and could interact with the other participants over live audio links 
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(active participation and social interaction by audience members was one of our 
principal goals). The virtual environment was structured as a central stage area in 
which the virtual poets appeared, surrounded by four outlying worlds containing 
different graphical designs and embedded text from the poems. The audience mem­
bers were encouraged to explore these outer worlds during breaks in the perform­
ance, thereby adding an exhibition aspect to the event. The virtual poet 
embodiments featured a moving head and hands driven by Polhemus motion track­
ers attached to the head and hands of the physical poet. The audience members were 
embodied as "angels" and used a conventional workstation. 

The performance was located in two quite different physical spaces. The ten 
workstations used by the audience members were located in a crowded cafe-bar. In 
contrast, the poets performed in an adjacent cinema which was structured as a more 
traditional performance space with a stage and seated audience. The use of project­
ed graphics and audio links provided a limited form of mixed reality between the 
two physical spaces and the virtual one. In particular, the seated audience members 
in the cinema were given a view into the virtual environment so that they could see 
the virtual poet embodiment moving alongside the real poet and could also see and 
sometimes hear the virtual audience members. 

The event lasted for four hours and was attended by a total of 200 paying mem­
bers of the public. Given a cyclic performance schedule, 60 of these managed to ex­
perience some poetry as an audience member in the virtual world. The others were 
able to wander between the two physical spaces, watching a mixture of live per­
formance and the virtual audience members using the system. 

The software used was our own MASSIVE-2 system (Benford, 1997), a succes­
sor to MASSIVE as reported at ECSCW95 (Greenhalgh, 1995). Like its predeces­
sor, MASSIVE-2 supports communication in shared virtual worlds using graphical, 
audio and textual media. In addition, it supports an extended version of the spatial 
model of interaction which allows for greater scaleability and also the implementa­
tion of different structural effects on awareness such as nested bounded regions and 
dynamic crowds. This is mapped onto an underlying network architecture based on 
a dynamic hierarchy of multicast groups. This software was run over a purpose built 
Ethernet connecting a mixture of Silicon Graphics computers (Onyx, Impact, 0 2 
and Indy) connected to various video projectors and Polhemus trackers. The default 
machine for audience members was an 02 . 

3. The design of the event in more detail 

In this section we focus on several key aspects of the design in the event in greater 
detail. These include: the structure of the virtual world; the embodiment of the dif­
ferent participants; the temporal structure of the event; the presentation of the vir­
tual world within the physical world; and navigation interfaces. However, before 
progressing further, we should briefly mention the design process itself. The con-


