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Abstract. An ethnographic analysis of an ambulance control centre 1s presented,
specifically investigating the design of information displays and their practical use In this
setting. The spatial distribution of the displays around the control room 1s described and its
consequences for cooperative work drawn out. From these analyses we make several
suggestions for information visualisations in virtual environments, mcludlng a design
concept of multiple dlsplays coexustlng within a 3D environment as an alternative to the
notion of ‘iImmersive’ information visualisation more commonly encountered. The paper
closes with a reflection on the relationship between ethnographic analysns and system
development that our work here exemphfles

Introduction

This paper presents an analysis of field work conducted at an ambulance control
centre in a large metropolitan region in the North of England. The purpose of this
analysis is to inform the development of Collaborative Virtual Environments
(CVEs), and in particular, CVEs which are designed to support collaborative
information visualisation. In recent years in the research field -of Computer
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Supported Cooperative Work (CSCW), there has been much interest in CVEs,
where distributed virtual reality technology is deployed to support cooperative
working activities. While a number of general CVE platforms and development
environments exist, (e.g. DIVE, Carlsson and Hagsand, 1993, and MASSIVE,
Greenhalgh and Benford, 1995) and have been presented within CSCW, three
areas have been the principal focus of application development and usage. Virtual
conferences, where a CVE is deployed to provide some form of meeting
environment as an arena for social interaction, have been discussed by Greenhalgh
and Benford (1995) amongst others. Inhabited television explores strategies for
combining CVEs with broadcast media (McGrath et al., 1998, Benford et al.,
1999). Collaborative - information visualisation has been the subject of
applications such as VR-VIBE ‘(Bénford et al., 1995) and Q-PIT (Mariani et al.,
1995). Here a (typically 3D) viéualisation is embedded within a CVE so that, 1n a
sense, users are embodied within the database itself. This might enable them to be
aware not only of information but also of other users and the interactions with
information and each other that they are engaged in.

An overarching concern in our work is how understandings of virtual reality,
and in particular CVEs, might be informed by empirical social scientific analysis.
Specifically, we are concerned to deploy ethnographic research methods (which
emphasise protracted contact with a research setting and the deep descriptive
documentation' of the social organisation of activity) alongside video analysis
work (concerned with the detailed study.of how social interaction is coordinated
on a moment-by-moment basis). Throughout, we prefer the study of real-world
settings which have an existence independent of our interest in them. There are
two strands to our research *age'nda with respect to CVEs. On the one hand, we
conduct studies in real-world settings to inform CVE development—settings
which, though often automated, do 'not typically involve the usage of virtual
reality technology. For example, Pycock and Bowers (1996) report a study of
work in the fashion industry so as to investigate the plausibility of introducing
CVE:s to support 3D design and information visualisation 1n this setting. On the
other hand, we conduct studies of the usage of CVEs to explore whether the
arguments for their utility are borne out in practice. For example, Bowers, O’Brien
and Pycock (1996) and Bowers, Pycock and O’Brien (1996) address questions
such as: do (and in what sense) CVEs enable users to deploy their everyday
interactional competéncies in the ‘natural’ way that is often hoped for? Do (and in
what sense) users achieve a sense of ‘place’, ‘presence’ or ‘immersion’ in a CVE?
Do users obtain an awareness of the conduct of others in a CVE which enables a
sense of mutuality to come into.existence? If so, how?

The present paper 1s of the first sort—a study of an existing setting: ambulance
control. However, it is important that we are clear at the outset of the purposes of
our study and exactly how we intend 1t to inform CVE research. We are not
proposing the ‘use of CVEs to support real world ambulance control, nor are we
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here concerned with making suggestions for other forms of cooperative
technology in this setting. These are matters more prominently covered in Martin,
Bowers and Wastell (1997). Our preeminent concerns in the current paper concern
more basic issues in research on CVEs for collaborative information visualisation.

In particular, we wish to inform the design of collaborative information
visualisations by offering a socia scientific perspective on how databases are used
in a complex, time and safety-critical setting. In existing work,' the design of 3D
information visualisations in the research literature has largely been considered
from a computing, indeed algorithmic, standpoint. The distribution of virtua
objects, signifying database entries, around a 3D space has been governed by
algorithms based on, for example, cluster analysis, physical spring models of
attractions and repulsions, or a weighted summing of overlaps between database
entries and queries (see Benford et al., 1995; Chalmers, 1994). From time to time,
considerations of human perception enter into the design of 3D visualisations. For
example, Chalmers (1994) discusses the importance of ‘landmarks' and ‘regions'
for making an information visualisation more easily perceptible and navigable.
However, rarely have the actual principles by means of which representations of
data are constructed been discussed from asocia scientific viewpoint. Largely, an
algorithm is selected on the basis of computational (e.g. efficiency) or aesthetic
(e.g: the visual elegance of the virtual forms produced) criteria. This means,that,
ironically, existing CVEs for collaborative information visualisation tend to
employ algorithms for constructing information displays without explicit regard
for how differently designed displays might or might not afford the socia
interaction and mutual awareness their designers hope for. It is our belief that
exactly how objects are distributed in virtual * space will matter critically to
whether a CVE for.information visualisation will effectively support cooperative
work. We suggest that designers of CVEs can learn from real-world settings in
this regard and that (maybe) even the selection of the algorithms used for the
construction of information visualisations might be influenced by empirical social
scientific work. The following study is an exploration of this possibility.

Field Study

The ambulance control room is located above one of the 35 ambulance stations
that serve the region (population around 2.5 million), centrally, in its main city.
The control room operates by answering calls from the public (on the 999
emergency line), medical services and other emergency services. These calls are
received by Call Operators (1-6 working depending on time of day/week) who
enter basic details onto a computer-based form, their central task being to gain a
geographical fix on the incident and some details of the nature of the problem.

As soon as a geographical fix is made and 'enter' is pressed these details are
passed directly over to the Dispatchers (4 working at al times), whosejob it isto



