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Outline and Structure of the Deliverable
Adrian West and John Hughes
The Universities of Manchester and Lancaster

Year two of the eSCAPE project is focussed on the construction and study of two
thematic places – prototype demonstrators of the ‘electronic landscapes’. The two
prototypes explore two extremes of this concept. The first is that of the ‘abstract’
information space and is reported in deliverable 4.1. The second, reported here, is
the ‘physical’ more literal interpretation of an ‘electronic landscape’. The idea of
a ‘physical’ metaphor is that the e-scape is modelled on a literal landscape, that
presents itself in a manner familiar to participants in much the same way that a
real-world city immediately suggests familiar notions of transportation,
navigation, interaction, purpose, and more subtle ideas such as the varying
degrees of temporal permanence for its structures. In a purely abstract metaphor –
often associated with data visualisation - it is legitimate to remap the space
continually to achieve the best presentation of whatever its components represent,
and so adaptive techniques such as self-organising maps are often appropriate. In
the physical metaphor we capitalise upon the familiarities that terms such as
landscape, or cityscape suggest. Both the abstract and physical approaches have
their place, and are both legitimate bases for e-scapes.
The prototype serves two purposes. Firstly it provides an initial demonstrator
that can be situated in such a way that sociological studies can be undertaken in
order to guide development. Second, it progresses the technological task of
developing the framework and infrastructure necessary to achieve the overall
goals of eSCAPE. In order to drive this development forward, and to provide a
demonstrator for study, a relevant real-world scenario is needed which a citizen
can identify with directly, thereby providing the best opportunity for the studies
to inform further development. The particular scenario, or application, we do not
feel to be crucial, however it must exhibit some clear relation to the idea of an
electronic landscape in which other applications or environments are situated.
The key consideration is that whilst engaging with the scenario ‘on the surface’, a
citizen is inevitably faced with a similar range of problems, activities,
affordances and concerns that will characterise issues likely to be of general
concern within an e-scape.
The scenario adopted for development, and reported in this Deliverable, is that
of a ‘Tourist Information Centre’ (TIC). The TIC is a place where visitors to a
resort go with queries and requests for information or guidance relating to their
visit to that resort – a description of the kinds of activities associated with these
tasks is given in Chapter 1 which is an ethnographic study of a real-world TIC.
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From an eSCAPE perspective, the TIC has many useful properties. It bears
natural relation to issues of wayfinding and navigation within the environment,
and to the seeking out of information relating to the district within which it is
situated. The particular ‘attractions’ (museums, art galleries, fun-fairs and so
forth) with which it is concerned can be seen as self contained ‘applications’ or
‘environments’ within the overall landscape of the resort – though that is only
one form of embedding VE’s within an e-scape it is nonetheless interesting. As
with the distributed legible city development, the possibility exists of participants
ultimately being situated in different cities or countries, and if the TIC’s of those
places were to be modelled, then it would be possible for participants to visit the
TIC of a place they are considering travelling to, and engage with other
participants who are, or who have been, there. Within an electronic landscape this
draws parallels with the idea of visiting other electronic environments that others
are more experienced with than oneself. So the TIC scenario is appealing as a
trial eSCAPE demonstrator for its linkages between the concerns of a tourist in a
real-world resort, and a citizen in the electronic landscape. The aim in its
construction however is not so much to produce a Tourist Information
application, for such things already exist and we would not wish to duplicate that
work, rather it is to provide a setting for studying techniques and ideas relevant to
eSCAPE in a context conducive to direct study.

Structure of this deliverable
The starting point for the TIC prototype is an ethnographic study of a real-world
Tourist Information Centre, the actual practices and activities undertaken by
people visiting that facility. An analysis of that study is presented in chapter 1,
with the specific aim of drawing out design issues for a TIC prototype e-scape
from the study. The TIC study is the formal precursor to the development of the
prototype e-scape application, however exposure to, and discussions about
artworks brought to the project have also had significant impact upon the TIC
demonstrator. This influence is reported in chapter 3, ‘supporting works’. This
background leads to the design discussion for the TIC prototype itself. That
discussion has two central themes – the infrastructure and framework necessary
to support the general concept of an ‘e-scape' as defined in the project proposal,
and the specific requirements for the development of the TIC prototype. The
intention in maintaining that distinction is to produce an infrastructure for TIC
prototype that can evolve to support the larger vision of the project. Following
that design rationale, the actual implementation of the TIC prototype is presented.
To close the design loop for the prototype development, the prototype was sited
in a real-world tourist office, and the results of that study are reported in chapter
6. The TIC prototype develops techniques and ideas for the electronic landscape,
and takes us part way towards the e-scape of the project proposal. The subsequent
developments required to achieve an ‘e-scape' based upon the TIC work are
discusses in ‘Future Possibilities’ (chapter 7)
2
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Chapter 1
The Tourist Information Centre Study
Andy Crabtree
Lancaster University

The following chapter outlines findings derived from a ‘quick and dirty’
ethnographic study conducted at a Tourist Information Centre (TIC) Morecambe
in the North of England over a school holiday week, 26th to 31st of October 1998.
This timing seemed an appropriate one to provide a range of queries involving
both adults and children. Following a brief description of the setting, its staff, the
ecology of the service desk and the daily activities that take place there, the report
outlines in greater detail specific aspects of the work of the TIC for consideration
in eSCAPE development. Of particular relevance are issues pertaining to the
formulation of activities of interest to customers, and the formulation of
directions to places where activities take place.

The setting
Morecambe is a ‘seaside’ resort on the North-Western coast of England. It serves
the immediate local area and the surrounding area for a radius of 30 miles, being
something of a coastal ‘gateway’ to a popular British tourist haunt: the Lake
District. It is not uncommon, however, for the TIC to deal with inquiries outside
that area. Inquiries frequently cover Manchester, Preston, Blackpool, and more,
which represents a considerable tourist hinterland. Indeed, as a member of a
national organisation, the TIC can deal with inquiries across the length and
breadth of the country. The scope of possible inquiries leads to a diverse array of
information and activities which serve as the resources of the TIC for responding
to particular queries. Roughly speaking, queries tend to fall into two categories:
• Places of interest which can encompass a wide range of locations both near
and far as well as places of interest for particular types of persons;
• Wayfinding which can be about the directions to places ‘just around the
corner’ as well as to places more distant and, often, involve how to get
there and, where necessary, timetables of public transport.
The queries can be occasioned either face-to-face or over the ‘phone.
In what follows we will try to provide a flavour of the activities involved in
both these categories.
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The setting’s staff
As an organisation of work, the TIC consists in a variety of members including
management, administration, marketing, service desk personnel, customers, and
more. This report focuses solely on the service desk, its staff and customers.
While clearly there is a great deal of other ‘behind the scenes work’, this is the
place where the resources of the TIC are organised to meet the needs of the
customers. It is in the interaction between the service desk personnel and
customers that the purpose of the TIC is realised. Seeing how it is realised in the
interaction between service desk personnel and customers is relevant to the
consideration of electronic spaces which can support a similar activity.
Customers, as one might expect, come in many shapes and forms: from the
young to the old, in groups or alone, in families or school outings, and so on.
Service desk personnel are less diverse. Numbering five in total (three women
and two men), some are employed by the city and others by the county. Personnel
consists of one full-time member; two part-time members; two students on
placement (part-time); one supervisor (part-time). Two members are long
serving, the others relatively new to the job and still learning. Service desk
personnel work on a rota, two at a time, a day at time, being ‘shadowed’ by
trainees who also provide additional cover at busy periods and weekends.

The ecology of the service desk
The service desk consists of three discrete areas: a public display area, the service
desk itself, and a back office. The display area exhibits leaflets, brochures, maps
and consumer items (key rings, postcards, glassware etc.) on shelves and in
carousels; on the walls are posters publicising up and coming events. Local maps
and leaflets are displayed on the service desk counter. Two telephones are also
located here. Frequently used information is located underneath, around, and in
cupboards behind the counter. ‘Information’ kept to-hand underneath the counter
consists in details of coach trips; local maps; an A-Z collection of national TIC
brochures; local bus and train time-tables; local caravan parks; bus passes; shows
and booking vouchers’ phone directories; and a diary that details up and coming
events.
Information around the counter is kept in file trays, and a small filing cabinet,
and consists in details of licensed local hotels; self-catering holiday flats; all local
hotels; fishing; churches; cross bay walks; family pubs; organisations (general);
building societies; county council; social clubs; night clubs; and banks. One file
tray is dedicated to general information of ‘all sorts’ assembled over the years:
hot air balloons; clay pigeon shooting; horse riding; stock-car racing; ice skating;
and so on. Two computers are located within the workspace – one at either side
of the service desk counter. These are used for taking coach bookings for a
national carrier; retrieving addresses from the Post Office’s post code database;
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and, being connected to the entrance / exit doormat, for counting the number of
customers each day.
Information in the cupboards behind the service desk counter is organised in
geographical terms. Four cupboards contain information leaflets about activities,
places and venues in the Lake District and the surrounding area (30 mile radius);
about a historical city some five miles away; the seaside resort itself; and regional
bus and train time-tables.
The back office houses further ‘information’ including details of ferry
services; gardens; golf; historic houses; leisure centres and fun fairs; railways;
restaurants; wildlife parks; and so on. On the walls are sellotaped lists furnishing
details of popular places, their phone numbers and addresses, etc. Also located
here is a notice board detailing contingent information: venues still open, or
closed, persons to contact etc.

Daily activities at the service desk: a brief overview
Activities at the service desk are diverse. Administrative and other tasks (such as
updating displays, etc.) are not discussed here – only (some of) the kinds of
activities that take place between customers and service desk personnel: coach
bookings; venue bookings; finding out prices for trains; selling goods; arranging
accommodation; arranging ferry crossings; finding particular people; finding
contact numbers or addresses; selling bus passes; locating information for other
organisations; answering general inquiries about (for example) things that were
on the news last night (or in the local paper); mailing out brochures following
postal requests; finding events, venues, activities and / or places for people;
contacting other TIC’s in finding out things; giving directions to places some
distance away; giving directions to local places; giving directions to people who
do not know the area; giving directions to people who do know the area, roughly.
The information employed in the course of these activities is either sent by and /
or requested from various organisations.
In addition, the TIC itself produces information leaflets, maps, etc.
Significantly, a great deal of information is derived from the service desk
personnels’ knowledge of the area and events – from things they do in their nonworking life to things that are in the local newspaper (things such as good places
to go shopping, interesting things that are not usually covered by standard
information leaflets, and so on). Indeed, the ‘all sorts’ file tray that details a
myriad activities has been assembled by staff on such a basis over the years. Nonworking knowledge, if it may be called that, is frequently brought to bear in the
course of conversations with customers and occasions collaboration between TIC
staff, either on the basis of interjection or awareness of things other members of
staff have done.
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The work of the service desk’s staff
Not all of the above tasks are of significance to eSCAPE. Indeed, many of them
are already automated, such as coach bookings, arranging ferry crossings, selling
bus passes, etc. As indicated earlier, the focus here is on how the service desk
personnel go about the business of findings events, activities and venues ‘of
interest to customers’. Edited (and simplified for readability’s sake) transcripts of
talk at the service desk are provided to display that work, its problems, and
members’ methods of solution.

Finding events, activities, venues of interest
One of the striking features of service desks is that while there is aggregate
predictability in terms of the frequency and timing of customer flows, just what a
particular customer requires is not clear until the point at which the customer
comes to be served at the desk. Although persons frequently know just what
things they are interested in, just as frequently they do not. “It’s a rainy day . I’ve
got two young children . what can we do”, or something similar, is a common
utterance at the service desk.
This type of inquiry occasions a collaboration between service desk personnel
and customers in formulating potential activities of interest. The work involved
in these formulations has direct consequences for the design of electronic
landscapes – in the absence of a mediator (service desk personnel), users must be
able to formulate their own queries if they are to interact with the contents of an
electronic ‘space’, whether initially they know what they want or not. Knowing
what you want or not makes no difference in the context of eSCAPEs in that,
unlike service desk personnel, the machine cannot give an immediate response to
a person’s query – the query itself must be formulated in order for the machine to
respond. The machine, then, must support the work of formulating queries and
we can learn what that work might consist in by looking at how parties
concertedly formulate queries where the issue is, as it were, ‘I want to do
something, but I am not sure what’.
1) Staff: can I help .
Woman: we want something to do today (laughs) [inaudible] attractions anywhere . for us
(woman glances at man and child with her)
S: well there’s ten-pin balling behind us
W: um
S: or ….
Staff gets dairy out and suggests other events - cinema, Superbowl, Frontierland
2) Man: yeah . what about in the area . you know . its sort of
S: the [wider area] .. if . if you go into Lancaster there are the museums . aa . and the castle .
(orients to child) you’ll like the castle . it’s very er . very gruesome
W: (laughs)
M: um
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3) S: … if you wanted to go further afield there’s the Oasis . just . er . past Milnethorpe
W: is that . is it worth going to
S: yeah . it’s fine
W: is it
4) S: yeah . and it’s all undercover there as well
M: is it
S: its easy
M: right
S: erm . they have a film show and what have you
M: um
S: ‘cause it’s all about evolution .. there are bats hanging upside down and all that sort of
stuff
M: (orients to woman) not your favourite thing
W: real ones
S: oh yes . oh yes (laughs)
W: (laughs)
S: yeah . you’ll have to wait outside
W: (laughing) ugh . yeah
M: can I have a . leaflet on that then
5) S: [inaudible] did I say . they have a butterfly house (in Lancaster) . er
M: yeah
S: they’re not in cages
M: yeah . I don’t like butterflies
6) Woman looking at a leaflet6) Woman looking at a leaflet
W: [inaudible] . what at [Happy Mount] Park is there
S: it’s a public park . there’s . there’s a train and . erm . a trampoline
C: daddy
S: and I don’t know whatever
M: bit bleak is that isn’t it
S: yeah . but it’s . I mean it’s free in
M: yeah
S: you can go have a ride around
W: [inaudible] little ride round (laughs)
C: [inaudible] go on that
W: it’s open at twelve o’clock I said
M: um . we’ll see what the weather does
W: [inaudible]
M: OK . thanks a lot
S: OK

The first notable feature about the talk is that it is recipient designed: the
formulation of potential activities of interest is a formulation by, with, and for,
just these persons or person here and now. The here and now work of formulating
activities of potential interest proceeds in methodical ways; ways which draw
upon commonsense conceptions of social organisation, in particular, working out
a connection between the types of persons making the query and the kind of
activities such persons are likely to engage in. The immensely regular starting
point is some determination of the type of person(s) making the query: are the
persons old, young, a family with children, male or female, and so on? This,
again with immense regularity, is followed by the production of categories of
September 1999
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activity which such persons might be interested in. Thus, in the talk above, the
activity categories ‘ten-pin bowling’, ‘cinema’, ‘Superbowl’, ‘Frontierland’ (a
fun fair type venue) are produced as candidate categories of solution to the query.
From a members’ perspective, all venues of typical interest to ‘families’ with
‘children’. What we have here is a ‘membership catgeorisation device’ linking
types of persons with types of activities (Sacks, 1972).
As the above sequence of talk clearly displays, this is not the end of matters
however, but the beginning. Membership categorisation devices do not simply
consist in relating one category type to one particular group of isomorphic
activities but to a family of diverse activities bounded, often loosely, by the
category type, and overlapping with other category types (‘ten-pin’ bowling is an
activity category that relates to many other category types for example). In
‘broadening’ the ‘area’ covered by the query, members broaden the ‘scope’ of the
query as well (see segment 2).1 Other categories of activity of typical interest to
members of the category type are invoked. Thus, ‘museums’, ‘castles’, places
with ‘animals’, ‘the park with trains and rides’ etc., come ‘into play’.
Membership categorisation devices consist in multiple themes that are directed to
formulating particular categories of activity.
It should be noted that although members ‘type’ themselves in the course of
formulating answers to there queries and produce categories of activities related
to those types as a means of outcome, this work does not necessarily produce a
satisfactory solution. As one member of staff at the TIC put it:
“yeah . that’s it . I mean I’ve had old people in here . I said . do you like fairgrounds .. oh yeah
. well Frontierland’s just down there .. if they’re young older people .. they like fairgrounds”

It may well transpire that persons are interested in activities that do not ‘fit’
with the category type produced. This implies that support for the work of
formulating activities of interest should provide not so much for category typing
but for the ‘grouping’ of activities by theme offering a multiplicity of venues and
events. For example: ‘culture’ – museums, historic buildings, theatre, etc.;
‘entertainment’ – fun fairs, cinema, ten-pin bowling, etc.; ‘nature’ – nature
reserves, wildlife centres, animal displays, etc (some adaptation of ‘Place’ may be
suitable here). Of course, added to this would the ability to search for particular
activities and to relate queries to other members of the ‘group’. Members
assumption of ‘immediacy’ might also be taken into account here, enabling them
to specify the ‘area’ of the search at will.2
The selection of an option from themes presented is itself, and as the talk
again displays, not immediate but often ‘worked up’:

1

This shift in focus also points out that, unless stated otherwise, it is assumed by all parties to the talk that
queries refer to the immediate local area: to this town, this city and not some place ‘outside’ this place.

2

In a ‘universe’ of interconnected eSCAPEs members might want to query just this ‘world’ or all possible
‘worlds’ for example.
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3) S: … if you wanted to go further afield there’s the Oasis . just . er . past Milnethorpe
W: is that . is it worth going to
S: yeah . it’s fine
W: is it
4) S: yeah . and it’s all undercover there as well
M: is it
S: its easy
M: right
S: erm . they have a film show and what have you
M: um
S: ‘cause it’s all about evolution .. there are bats hanging upside down and all that sort
of stuff
M: (orients to woman) not your favourite thing
W: real ones
S: oh yes . oh yes (laughs)
W: (laughs)
S: yeah . you’ll have to wait outside
W: (laughing) ugh . yeah
M: can I have a . leaflet on that then

‘Working up’ a particular activity of interest relies on the provision of
particular details about the activity: that it’s ‘undercover’, has a ‘film show’, is all
about ‘evolution’, has ‘bats’, for example. Having ‘worked up’ a candidate
activity, other activities / venues of a similar nature within the ‘scope’ of the
query are presented as potentials as well:
5) S: [inaudible] did I say . they have a butterfly house (in Lancaster) . er

From this point potential interest may or may not be ‘worked up’. One further
feature of the talk is worth noting: the use of the ‘diary’ detailing up and coming
events of relevance to the query is primary. That is to say, that the dairy is a
frequently used object in the course of accomplishing categorisation work and
production of solutions to the problem of ‘what can we do here?’

Orienting to events, activities, venues of interest navigationally
The other major aspect of the work of the service desk’s staff – TIC personnel
and customers – concerns an orientation to activities of interest that provides for
navigation to the places where those activities are situated. Thus, the work of
formulating activities of interest flows seamlessly into the work of formulating
directions to the places where those activities occur:
S: ‘cause it’s all about evolution .. there are bats hanging upside down and all that sort of
stuff
M: can I have a . leaflet on that then
W: just to show us how to get there
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Whether the ‘work’ here is of interest to the design of e-scapes is an open
question insofar as those environments will obviously dispense with many of the
practical problems of navigation in the ‘real world’. Nevertheless, e-scapes will
almost certainly face navigational problems of their own. In light of this, and
insofar as such systems are to be embedded in the ‘real world’, particularly in
settings concerned with the production of information concerning physical spaces
and their arrangements, then an awareness of practical navigational problems and
members’ methods of solution would seem to be a matter meriting some
consideration. Once again, we can learn (some of) what that work consists in by
looking at how parties concertedly (in collaboration or cooperation) orient to
practical navigational problems and formulate solutions to those problems in, and
as, the course of producing directions:
M: can I have a … leaflet on that then
Staff turns too get something Staff turns too get something
W: just to show us how to get there then (laughs)
Staff returns to service desk. Staff has got a map, opens it and is looking at a mapStaff
returns to service desk. Staff has got a map, opens it and is looking at a map
S: it’s the A6
M: yeah
S: straight along
M: I think . no . I know where . know where it is
S: er. we’re here (pointing to place on map) . straight along the promenade
W: that’s this here (nods in direction of front window)
M: um
S: the A6 . you would . you’d keep on going as if you’re going out to Kendal .. er . follow the
signposts for Milnethorpe and [inaudible]
M: yeah
S: and it’s on the left
M: oh right
S: hand side
M: right
S: there’s a big nursery . garden nursery
M: right
S: on the other side of the road

As it might well be expected, maps are commonly used (or produced) objects
in the production of solutions to ‘real world’ navigational problems. That is, in
the production of intelligible, instructive directions from some point A to some
other point B. The map used in this instance is a road map, although a
multiplicity of different maps are used as the particular problem dictates. Many of
the maps employed at the TIC are contained in the leaflets used in ‘working up’
activities of interest. Most of these maps are not to scale. They display main
roads to places and, for purposes of maintaining orientation, places of
‘significance’ on the way (the latter, a feature of all maps); town plans; layouts of
parts of towns; etc. Places of significance – roads, road junctions, streets, etc. are frequently ‘marked’ on the map by TIC staff. Maps are used in different ways
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as the details of their situated production displays. The use of the map in solving
the above problem consists in:

• establishing the general route (“the A6”).
• establishing a common point of reference providing directions from where
we are now in relation to the route (“straight along the promenade” –
“that’s this here” – “um”).
• establishing the general location or area we need to get to, to arrive at the
destination (“keep on going as if you were going to Kendal”).
• establishing a more specific sense of location as we approach the
destination (“follow the signs for Milnethorpe”).
• establishing a precise sense of location at the destination point (“it’s on the
left hand side”).
• specifying topographical features at the destination point to confirm arrival
(“there’s a big garden nursery on the other side of the road”).
Thus, the occasioned use of the map relies on members doing the following
work: tracing the general route; formulating a common point of reference
providing direction from their current location (and that may be some place other
than the TIC such as occurs over the phone); formulating the general location of
the destination; formulating a specific sense of the location of the destination
point; specifying topographical features at the destination point providing for
confirmation of arrival. This work visibly relies on the sharing of a common
object (the map), the depiction of the route on the map (in this case, pointed or
traced out with the finger) and on the use of road names, place names, references
to signs, the geographical positioning of places in relation to the direction of
travel, and topographical features such as landmarks.
The situated use of these ordering devices is not random but sequenced. The
depiction of the route is achieved through tracing it out on the map and the use of
a road name: the A6 for example. Thus, the trace has become a distinct,
intelligible feature of the map. A common point of reference is established next
in order to enable persons to traverse the depicted route, which entails pointing
out where we are now in relation to that route. Having established the route and
where persons are in relation to it, the next part of the sequence consists in
formulating a general sense of the location of the destination. Obviously, how a
general sense of the location is formulated depends on the nature of the problem:
if the place a person wanted to go to was near by, then street names or distinctive
buildings, for example, would be used. In this case, the destination is in another
town so a general locational descriptor is given: the destination is somewhere in
the Kendal area. This is ‘telling’ – an oriented to feature of navigational problems
is the ‘distance’ from some point A to some other point B. The nearer point B,
the more specific the locational descriptor. The further away point B is, the more
general the locational descriptor. If it is another part of town or another town, for
example, then the part or town name is given. From this general location, a more
specific sense of the destination point’s location needs to be formulated. Again,
September 1999
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this follows sequentially. Thus, under the auspices of ‘distance’, ‘signs’ are to be
followed from the general location to the specific location: Milnethorpe in the
above example – a more specific locational descriptor. Again, specific locational
descriptors would consist of street names, distinctive buildings or other
‘noticeable’ features. The closer persons get to the location, the more fine-grained
the locational descriptors become – granularity is a feature of the sequence. Thus,
in the above example, on following the signs to Milnethorpe, the destination is
‘on the left’. The last part of the sequence consists of the formulation descriptors
providing for confirmation of arrival at the ‘right place’: specific topographical
features assume a particular relevance here.
These, and other features of talk at the service desk, order the production of
solutions to navigational problems. They are members’ methods for solving such
problems and, as such, circumscribe a ‘problem-solution space’ for design insofar
as such settings are of concern to the development of e-scapes. This section has
attempted to convey a ‘flavour’ of the work productive of that problem-solution
space. There are, of course, many other aspects of the work which are not
documented here (such as establishing a common point of reference in some
other place such as a large city, where members search for some place they know
of and construct a route from that place – a bus or train station say – to their
ultimate destination – a particular department store say).

Summary
Ethnographic studies of the work of the service desk’s staff suggest that e-scapes
will need to support the work involved in formulating activities of interest:
activities to be engaged in ‘within’ various electronic spaces. That work consists
of categorisation work whereby types of activities consisting of multiple,
topically related themes may be identified, queried and potential activities of
interest elaborated. Particular activities must be accessible in detail thereby
allowing members to come to a decision as to their suitability.
The work of formulating activities of interest flows seamlessly into the work
of formulating directions to places where those activities take place. This work
consists of the occasioned use of maps and the sequencing of directions in such
ways as to reduce the complexity of the physical environment and, at the same
time, provide for the formulation of a route adequate to the purpose at hand.
Insofar as this aspect of the work is considered relevant, then one obvious strand
of inquiry in the future concerns members’ methods for making the map, or the
details produced through occasioned map use, ‘work on the street’. That is, once
in possession of a potential solution to navigational problems, how is that
solution made to work; how do members employ the map and / or its details
successfully; how do they actually ‘get to’ their destination?
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The previous chapter of this Deliverable presented a brief review of an
ethnographic study of the everyday interactions in a tourist information centre
that serves the general public regarding enquires about a tourist area of the north
west of England. The ethnographic study reported on the general nature and
layout of the tourist information centre and the sorts of queries about the
surrounding environment that took place within the environments. As in the case
of the abstract demonstrator our interest in the tourist information centre is
primarily to motivate and provide a means of putting the concepts of the
cityscape based electronic landscape developed during the first year of the project
to work within a real world setting. The real world nature of this demonstrator
seeks to respond directly to the need for I3 projects to meet the needs of potential
future on-line citizens. In terms of the tourist information centre this allows us to
expose the development of the cityscape to a community of real world users and
to ground the electronic environment concepts within the concerns of an actual
application rather than demonstrate concepts in isolation.
In addition to allowing the opportunity of exposing the concepts of electronic
landscapes to real world users and applications, the work of the physical
electronic landscape demonstrators is to provide a point of focus and integration.
A core element of this integration is using the lessons and explorations of more
speculative interactive art pieces developed during the second year and reported
in deliverables 4.0 and 5.1 to support the development of actual applications that
serve a purpose beyond their original artistic motivation. This migration of
concepts and work represents a shift in the way in which these artistic endeavours
have traditionally being used and allows inputs from these artistic endeavours to
become an equal (alongside technical and social concerns) resource in the
development of electronic landscape based applications.
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As we have reported in Deliverable 4.0 the bringing together of art and
technology in the context of IT research and development is a novel exploration
and raises a number of significant methodological issues. Consequently, it is
unclear how the work of the social , artistic and technical should be combined
and the work of the project reflected this by undertaking an exploratory design
approach to the development of the demonstrator reported in chapters 4 and 5.
Essentially, to allow the combination of the different perspectives involved a
series of design workshops consisting of researchers from a social science,
computing and artistic background. The aim of these workshops was to outline
the design of an electronic landscape to meet the needs of the tourist information
centre based on the ethnographic studies and drawing upon the artistic
explorations of the second year.
This chapter reports on the development of a design from these workshops, the
various alternatives proposed and the eventual design outlined. Given the limited
experience of undertaking this form of application development and the need to
move toward the integration in practice outlined in Deliverable 4.0. these
workshop focused on combining a number of alternative proposals of how
different designers saw the needs of the users being met in practice. In this
chapter we seek to present the practical experiences of these design meeting and
the various alternative formulations of design that emerged and where presented.
We do not suggest the approach within this chapter as an ideal solution for
developing designs in this domain rather we wish to record and report our
experiences in this particular instance.
In terms of these design workshops took as their starting point a series of
reports of the Tourist Information Centre study. As is often the case for
ethnographic studies conducted for the purpose of design these reports served to
generate some ‘initial guesses’ (Mogensen, 1994) as to what a realistic design
might consist of concretely (Randall et al., 1995). Ethnographic studies are not
prescriptive in character however, but employed in analysis by ethnographers and
developers to ‘work up’ and formulate concrete design-solutions. Working in an
evolutionary fashion (Budde et al., 1992) the design-solutions formulated are
partial and incomplete, and intended to be further elaborated in an exploratory
and experimental process of design. Such a process relies on the active
participation of end-users in the production, evaluation, and refinement of
increasingly more comprehensive and stable prototypes (Floyd, 1987). This
aspect of the work is reported in Chapter 6 (the demonstrator in use).
In ‘working up’ potential design-solutions, ethnographic studies are utilised in
‘trading stories’ between available technologies and the embodied organisation of
practical actions (Crabtree & Mogensen, in preparation). In going and back and
forth between technological possibilities (and constraints) and the organisational
features of situated activities, ‘initial guesses’ as to ‘just what’ a realistic design
might consist of are ‘worked up’ and a proposal for a concrete design-solution
thereby formulated. Below, we present some salient features of the stories told in
and as the course of formulating a concrete proposal for the design of a physical
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e-scape demonstrator. Before proceeding to these issues, it is worth noting that
the purpose of studying work at the TIC was to explicate the socially organised
ways in which members produce and manage their encounters with various
spaces and their arrangements. Of particular relevance here, the TIC offered an
opportunity to develop a concrete appreciation of the ways in which people ‘go
about’ identifying particular activities of relevance from among a multiplicity of
available activities ‘within’ any particular space or ensemble of spaces.
In what follows we present three alternative formulations of the problem to be
addressed within the tourist information centre and how this problem can be
addressed by the development of a electronic landscape. Each of these
formulations offers different possibilities and techniques. In the remainder of this
chapter we shall present each of these formulations in turn before considering the
discussion that led to eventual design reported later in this deliverable.

Formulation #1
Supporting search and using Place.
This formulation of the design took as its starting point a consideration of the
problem of finding things to do reported in the studies of users of the tourist
information centre. The ethnographic studies of the work of the service desk’s
staff – the tourist information centre personnel and tourists - suggested that an
electronic landscape would need to support the work involved in formulating the
identity and location of activities ‘users’ would like to engage with ‘within’
various spaces. In terms of the study these were physical spaces but could equally
well be electronic spaces in terms of the future application of electronic
landscapes.
In dealing with real-world spaces in the tourist information centre this consists
of categorisation work whereby activities of interest are identified through the
typing of activities into topically grouped classes (e.g. family entertainment,
outdoor activities, theatres and cinemas). Activities of (potential) interest are
elaborated, and identified, through interrogation of those classes. In the course of
interrogating any particular class of activities, particular activities contained
within the class are made accessible in detail thereby allowing members to come
to a decision as to their suitability. The work of formulating activities of interest
flows seamlessly into the work of formulating directions to places where those
activities take place. This work consists of the occasioned use of maps and the
sequencing of directions in such ways as to reduce the complexity of the physical
environment and, at the same time, provide for the formulation of a route
adequate to the purpose at hand: proceeding to a point of engagement with the
activity selected.
A consideration of available technologies suggested for those involved in
developing this formulation that some adaptation of ‘Place: A user manual’
(described in Deliverable 5.1 and briefly reviewed in the following chapter) could
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(potentially) support the work of activity formulation. ‘Place’ would act as a
‘portal’, ‘gateway’ or ‘access point’ to a multiplicity of virtual environments,
enabling members to browse or search topically grouped classes of electronic
landscapes and thereby formulate the identity of particular activities of interest.
Thus we could present the different activities using some form of semantic
clustering in a manner similar to the linking of different cylinders used in Place.
Figure 1 visualises the basic concept in practice with a search bringing up four
different places that could then be directly accessed :

Search for:

Zero

Gaming
Zones
Education
CVEs

Posters:
‘up and
coming
events in
various
spaces’

Real Places

Figure 1: Browsing available spaces / activities

Users could browse the multiplicity of available spaces/activities and
formulate specific queries or searches by interrogating the ‘Places’ displayed. As
in the tourist information centre, ‘up and coming’ activities/events could be
advertised and the respective spaces linked from these. Should users browse
around the gateway (rather than perform a specific search ‘straight off’), they
could ‘fly’ into particular ‘Places’, which would be similarly organised (as
visualised in Figure 2).
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Real Places

Search for:
Real places

Nature
EntertainDiary:

Food
&
Drink

ment

‘up and
coming
events in
these
spaces’

Culture

Sport

Figure 2: Browsing a particular 'Place'

Users could browse a particular topically grouped class of activities within a
particular ‘Place’ (e.g. museums in the culture ‘Place’ – Figure 3) by ‘flying’ into
that particular class. This ‘Place’ would contain all available museums, for
example (and may even be connected to virtual museums as well). Again, a diary
could advertise and link to ‘up and coming’ within events the particular spaces
displayed.
Culture

Search for:

ArtGalleries
Historic
Buildings …

Theatre

Diary:
‘up and
coming
events in
these spaces’

Museums

Figure 3: In the Culture 'Place': topically grouped 'Places' to explore
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From this point, users could ‘fly’ into particular spaces of interest, such as the
museum of modern art (as visualised in Figure 4).

Museums

Search for:

Railway
Museum

Museum

of modern art

Pencil
Museum

Diary:
‘up and
coming
events in
these spaces’

Virtual Museums

Figure 4: In the Museum ‘Place’: specific topic spaces to explore

In order to determine whether or not the space/activity is ‘suitable’, details of
the space/activity are required. Insofar as real-world venues are being treated,
such as a museum or historic building, then virtual proxies, Quick Time videos,
etc., can be used to relate details to users allowing them to ‘walk around’ and
‘check things out’. Insofar as users interests might change or nothing is found in
the course of interrogating particular ‘Places’ that suits them, then they should be
able to ‘zoom out’ of the spaces and ‘Places’ so they can browse around topically
related ‘Places’ and spaces.
While considering the need to respond to potential queries from users this
formulation of the problem to be addressed and the design solution did not
address the work involved in formulating directions to places of interest. For
those involved in the development of this formulation this was largely because it
was not clear as to whether or not this was an issue for design. It did however
emphasise the following point as a major design issue (regardless of
implementation details). Namely, that in order to identify places of interest either
within one particular space or from among an ensemble of various spaces,
members or users must be able to interrogate the contents of any electronic
landscape, or collection of, in an orderly and readily intelligible fashion. In realtime, the orderliness of members’ interrogation procedures in formulating the
identity of (potential) places / activities of interest consists of embodied
techniques of categorisation. The embodied character of those interrogation
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techniques consists of serendipitous browsing (of carousels in the TIC for
example) and, in doing more focused ‘searches’ as it were, the typing activities
into topically grouped classes. Topically grouped classes render whole hosts of
activities intelligible with a massive economy. Once presented with a class of
activities members may (and do) scrutinise particular members of the class,
coming to a decision as to whether or not the particular place / activity is suitable
through examining its particular details. For the developers of this formulation
the design-problem, then, is one of supporting the typing and classification of
activities into readily intelligible categories, and of furnishing enough particular
detail or information about a particular place to allow members to make a
decision as to ‘just what’ to engage with ‘within’ any particular space or
ensemble of spaces (Crabtree & Hughes, 1999).

Formulation #2.
The meeting of different places.
The second formulation of a design solution took as its starting point the need to
demonstrate the key concepts involved in the development of an electronic
landscape and the application of these concepts in practice. Formulation #2
reminded us of ‘a number of key issues’ that were considered highly important to
bear in mind when developing a physical e-scape demonstrator in order to
demonstrate the core concepts central to the research work. That is, it was felt
that formulation #1 failed to respond adequately to the constraints of the research
project. Of particular concern were issues emerging from the original project
proposal which stated that
‘We propose the exploration and development of the concept of an “electronic landscape”
(e-scape) as a virtual environment which provides interconnections to other virtual
environments. An e-scape is a place where places meet and where all those places are
inhabited information spaces which can contain representations of persons (avatars),
objects/information and artificial agents.’

Consequently, it was argued that formulation #1 failed to exploit and / or
address new capabilities provided by cooperative virtual environments (CVEs). In
this respect, formulation #2 pursued issues centred around the development of
electronic equivalents of physical spaces shared by multiple, embodied
individuals, sustaining mutual awareness of each others’ activities, and
supporting social interaction. The challenge, with these aims in mind, became one
of how to connect different environments so that users ‘can truly access a virtual
world’ and not merely a set of isolated local virtual spaces. As such, it was felt
that the central design issue was one of developing a central integrating space.
With this specific aim in mind, it was felt that the tourist information study
highlighted a number of factors associated with interactions between ‘users’ and
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‘places’. In particular, it highlighted the issues of selecting a suitable place to
visit, and of discovering the route that leads to a selected place. Both these issues
were felt to be of clear relevance to the project and any demonstrators that would
emerge. Furthermore, insofar as the TIC study was relevant to design, then it
suggested two broad paths for exploitation in relation to the design of a central
integrating space.
• On the one hand, we could build a demonstrator that was directly related to
the activities in a tourist information centre - finding attractions, things to
do, places and times, routes and directions, for example.
• Or alternatively, we could treat the study as informing more general work
on interconnection and way-finding in virtual spaces with less direct
linkage to the work of the tourist centre.
The danger with the first approach was that it led us down paths that are
already well trodden and perhaps better implemented by parties with far more
extensive resources than ourselves (e.g. by those involved in the development of
public access kiosks and information booths). The danger with the second
approach was that it did not move us any further towards developing a concrete
demonstrator that illustrates the concepts sported by the project used in practice.
Compounding the problems here was a generally perceived (and agreed) need to
avoid re-inventing much of the existing work of online worlds such as
Alphaworld (see http://www.ccon.org ) or some other such ‘community’ of use
as:
• there was no time for ‘community’ to develop in the course of the project;
• we did not have the resources to populate a community; and
• we did not have resources or time to study community.
While avoiding these central ‘community’ formation issues, it was
nevertheless important to avoid going to the other extreme of building a multiuser data visualisation of places where there is no sense of social interaction or no
ability for multiple places to come together. It is in this latter respect that
environments such as Alphaworld fail, being in essence places where only people
meet rather than a place where places meet. The design-problem, then, became
one of developing (or attempting to develop) a central integrating place where
places meet and which, at the same time, promotes social interaction.
On consideration, the apparent dilemma between developing a real-world
demonstrator directly supporting tourist information activities or building one
informing more general eSCAPE principles became less problematic. At some
level in either case we are led to concentrate on techniques for accessing
representations of places that tourists (whether in the real or virtual world) may
wish to visit. In light of this particular problem, developing a tourist office
demonstrator would provide insights into issues of understanding which places
exist and how to get to them. Furthermore in addressing these issues, a tourist
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information centre demonstrator would (foreseeably) allow us to address other
key issues in the project proposal. Notably:
•
•
•
•
•

Place-where-places-meet
Way-finding
Moving from environment to environment
Large-scale landscapes
The infrastructure innovation necessary to support such techniques

What was less clear in the development of a tourist information centre
demonstrator were issues concerning how social interaction could be addressed.
Furthermore, and perhaps more critically, it was also unclear as to whether or not
the mapping of non-spatial information onto a cityscape would be of any
particular value; or better than mapping to any other metaphor of choice.
Nonetheless, the idea of taking tourist-style environments as a basis for a
demonstrator appeared to address many (but by no means all) of the requirements
of a physical e-scape.
In light of the perceived relevance of a TIC demonstrator to the eSCAPE
project, it was suggested that some ‘rearrangement of the planetarium’ (see
deliverable D4.1) may be employed to visualise or represent the central
integrating space and its component parts (including non-spatial information).
The central space seen by the user would have a single canonical layout, based on
a particular set of criteria. Any user would, however, be able to request a distorted
view of the layout to accord with some set of personalised search criteria. In such
cases, other users would be able, if it was so desired, to see “through the other’s
eyes” (thus providing for reciprocity of perspectives) either from their own
viewpoint, or through a sub-window representing the distorted space. Users
travelling in distorted space move ‘relativistically’ - i.e. they move at a constant
rate from their own point of view, but move at a varying rate from other nondistorted points of view. This view is similar to many of the experiments
experienced in Nuzzle Afar described in Deliverable D4.1 and D5.0. Users
moving in this manner would leave 'trails' or ‘warp signatures’ behind them so
that others could follow. Where appropriate, a ‘head-up’ display in 2D would be
superimposed on the 3D world to give extra textual or diagrammatic information.
The proposed candidate for the integrating place’s canonical layout was some
form of ‘central park’. It was reasoned that park areas provide an intuitive setting
for social activities, the playing of games, and meeting people. The focal point of
this canonical layout would consist of a city-like area quite literally based on a
2D map, displaying 3D representations of key centres of interest. This map would
be the link to and from other ‘centres’ of information (i.e. to other cities – and
one could, of course, have a map of all centres, real and / or virtual). Insofar as
the map is of a particular real-world city, then it would not be constrained by the
real city layout. 3D representations of interesting places / events ‘within’ the city
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would be placed around the perimeter of the park. These would be arranged in
logical groupings or classes (e.g. cinemas, music, museums). Information
concerning any particular venue would be situated within the representations of
particular places (e.g. cinemas).
Through the use of avatars (such as a flock of birds), the external space may be
employed to display what is currently, at any time, going on within the city. In
flocking above and between places in proportion to the booking or entrance
figures (for example), bird-like avatars would ‘point out’ popular venues and
activities of interest. Alternatively, users could tailor this flocking to represent
their own interests. The use of these avatars exploits some of the explorations of
bird avatars within the development of the head mounted display version of the
distributed legible city described in D5.0. ‘Blade runner’ styled advertising
‘blimps’, or similar devices, could be employed to advertise and provide virtual
representations of events within the city. Likewise, ‘tables of attractions’
displaying miniature representations of various events could be placed in the
park. These tables could be interrogated by users, particular attractions inspected
(including representations of other people currently inside them), and moved into.
In addressing the constraints of the eSCAPE project, formulation #2 drew
attention to the need to develop some physical representation of electronic
environments (in contrast to employing representations of physical things – city
layouts, routes, buildings, etc. - at selective points in activities directed towards
identifying places, activities, and events of interests). Three points of significance
emerged in the course of the developers ‘shoptalk’ in working up this
formulation.
•

•

•

The need to develop a central integrating place-where-places-meet. Design
proposals consisted of the development of park area surrounding a city
consisting of 3D representations of places of (potential) interest based on a
2D map.
The need to develop techniques for accessing representations of places.
Design proposals consisted of the development of avatars pointing out the
popularity of places, of advertising blimps, and tables of attraction.
The need to explore and develop a central integrating place-where-placesmeet, and techniques for accessing representations of places thus located, in
an appropriate concrete setting of use.

Formulation #3
Deforming the world
The final formulation of a design returned to meeting the perceived needs as
identified from the ethnographic study of the tourist centre. For those involved in
the construction of this formulation the ethnographic work highlighted two
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activities that were common to many of the interactions between visitors and the
employees of the TIC.
1. The selection of a suitable place to visit (not necessarily restricted to the
immediate area).
2. Instructions on how to get to those selected places.
As a result the developers of this formulation argued that in practice a TIC
demonstrator should support at least one if not both of these activities. This
formulation focused on the formulation of an electronic landscape that could
meet both these demands. The aim was to combine the searching for suitable
places with the provision of instructions as to how to get to those selected places
in conjunction with the need to develop some physical representation of a placewhere-places-meet,
The demonstrator under this formulation was seen as having three main
interfaces and presenting these as equal resources to potential users. These
consisted of:
• An electronic environment of the area covered by the TIC demonstrator,
which represents the world landscape.
• A simple HTML pane that can loaded with various pages of information and
show details of different components.
• A selection pane that allows users to construct and manage a set of queries to
be applied to the worldview.
The electronic landscape would dynamically respond to the requests in the
selection pane. The selection pain will allow visitors to express their preferences
about what type of destination they are interested in visiting using some simple
queries. Some of the obvious criteria users may use include:
• Opening times (what’s open now, tomorrow etc.)
• Cost (how much does it cost for a family to visit etc.)
• Distance/Travel time (how long will it take to get there)
• Interest (what’s it all about, an amusement type affair like a funfair, or an arts
area like a museum etc.)
Other criteria may include keyword lists, like “bats”, “animals”, “family”,
“feeding”, “gift shop” and so on. The actual categorisation of the possible
destinations into these types of criteria is something that will be uncovered in
practice and consequently some form of free text searching was considered
significant.
The overview map initially shows all of the possible attractions in the
surround area in miniature. Each attraction is represented as a small 3D scene this
scene may then be dynamically distorted to highlight particularly important areas
and the map may distort to show areas of particular significant. This use of
deformation as a means of stressing importance would build directly on the work
of distortion in 2D displays (Leung, 1994) such as the table lens (Rao, 1994) and
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fisheye views (Sarkar, 1992) and the migration of distortion techniques to 3D
displays( Carpendale, 1997).
This formulation considered two methods of interaction with this main
electronic environment. Users may browse the world and examine each attraction
by “flying” around the landscape in some sort of god-like overview and may enter
some of the 3D scenes by clicking on the 3D scene or colliding with it. The
demonstrator may then perform different actions depending on the actual scene
selected by the user. If the system contained a full replica of the attraction, when
the user could become “real-sized” again and be placed in the world – free to
explore it and interact with various aspects of the interaction which have been
replicated in the scene (such as rides, exhibits etc.). The HTML pane for each of
attraction should be updated to show information about it. This information may
contain descriptions of it, pictures etc.
The second method of interacting suggested was through manipulating the
selection panel. As the user increasingly refines his criteria to choose a
destination the main map will deform to show the possible matches. This
deformation consists of increasing the size of matching destination
representations in some cartoon-like style (keeping the base the same size but
increasing the size of the top – producing a type of inverted triangle from a cube).
Other attractions not matching the criteria would be similarly reduced and by
squashing the real distances between the users current location and these
matching destinations to draw them closer. Other method of highlighting matches
may be also be exploited alongside this (things spinning or glowing, or jumping
up or down etc.)
Central to this formulation is an “area database” of destinations. In addition,
each entry can contain a URL to detailed information and a 3D representation of
the area. For example, the Frontier Land area would have a 3D representation that
shows the rides it has, and may even allow the user to have a “virtual” ride on
some attractions.
The advantage of using an underlying database in this type of format is that the
demonstrator could start off by only modelling a few areas. As time progresses
we can construct and add new areas to the demonstrator's “map” simply by
adding a new entry into the database.
The developers of this design formulation sought to provide a general solution
that is still grounded in the study of the tourist centre. Essentially, if the tourist
centre is about finding out about spaces then the provision of an environment that
supports similar activities provides one way of aggregating across and
understanding multiple worlds. This means that we can use the overall nature of
the interactions to motivate a general solution rather than build a very targeted
application that focused only on the particular needs of the tourist information
centre.
For those involved in the construction of this formulation the observed
interactions focused on understand the world by seeing:
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• What activities were taking place?
• Where these activities were?
• How the sites of these activities related to each other?
In answering these questions, the study suggested that the layout and
arrangement of Morecambe was drawn upon as a common physical frame of
reference. So activities were described as close by know locations and attractions
and the more ephemeral activities were overlayed on top of the common physical
nature of the world.
This formulation can be viewed as one specific instantiation of an electronic
landscape visualiser, based on a certain fixed set of data. However, the issues it
addresses are general – highlighting, finding and selecting electronic landscape
(in this case attractions in the area) based on certain criteria, and entering those
electronic landscape (in this case directions to the area).
The nature of the physical world drawn upon in this formulation is its common
and planned structure and that this is a common frame of reference rather than
providing a tourist guidebook. The central deforming landscape provides a
common physical frame of reference that is both stable (but like any cityscape,
not unchanging) and at the same time, highly personalisable. In other words, the
deforming landscape allows persons to create their own views on a common
space and the activities that take place ‘within’ it. This is analogous to visitors to
the tourist information centre creating their own views of the common space
(Morecambe) and the activities that take place there. Thus people would leave the
tourist centre with their own sets of maps and leaflets (etc.) that provided a
personalised view of a stable, common space. In the TIC, persons in effect came
to see the common space arranged, as they would like to see it – i.e. in
accordance with their interests.
The central deforming world constitutes a common and planned – or ordered structure that provides users with a commonly intelligible frame of reference. On
the one hand it provides a central integrating place-where-places-meet and on the
other, in responding to particular demands, it provides a means of supporting the
identification of places / activities of interest ‘within’. By merely deforming the
map, rather than only displaying certain ‘matches’ to the users proffered criteria,
the system offers serendipitous and at-a-glance awareness of all the attractions in
the area. Thus, in searching for family entertainment venues, a particular family
may start off looking at Frontierland in Blackpool but can see that Frontierland is
close to the Bubbles fun pool which turns out also to satisfy the requirements of
that family.
Formulation #3 sought to reconcile design issues emerging from formulations
#1 and #2, proposing as a potential solution of an electronic version of a common
physical structure – a deforming electronic environment consisting of 3D
representations of places - as a means of creating a central integrating place and
formulating identity of places / activities of (potential) interest. On the one hand,
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this common space would provide a stable and commonly intelligible
arrangement of a place-where-places-meet that was, at the same time, highly
personalisable. On the other hand, deformation of the space in response to user
queries would provide a method of classification with the prospect of supporting
users embodied techniques thus enabling users to personalise the space and
identify particular activities of interest.

The emergent design proposal
The design proposal that was eventually formulated, and acted upon, in the effort
to develop a physical electronic landscape demonstrator emerged in the course of
‘trading stories’ and design discussions over a number of sessions. These
discussions moved between the tourist information centre study, the eSCAPE
project constraints, and available technical options. The discussions that took
place in the course of ‘working up’ a potential design-solution outlined the
following issues as specific design-problems:

•

•

•

•
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• In encountering space in real-world, real-time contexts of action, members
have an abiding concern to identify places, events, and activities of interest
(what can we do here? is an omni-relevant question).
• Members organise, manage, and resolve the practical problem of identity
through embodied techniques of categorisation.
• Embodied techniques of categorisation consist of
1. serendipitous browsing (e.g., carousels in the tourist information
centre);
2. focused searching involving the typing of activities into topically
grouped classes, and
3. the interrogation of particular members of a class (just what the
activity is, what it’s about, where it's at, what or activities are like it,
etc.).
The eSCAPE project seeks to explore the development and exercising of city
like electronic landscapes and the construction of a physical electronic
landscape in contrast to mechanisms that simply support categorisation work.
The project requires the development of a central integrating place-whereplaces-meet and techniques for accessing representations of places located in
this common space.
These issues are to be explored and experimented with (and thereby
elaborated) in an appropriate concrete setting of use (the tourist information
centre).
The tourist information centre study suggests that particular spaces
(Morecambe for example) are stable and commonly intelligible arrangements
that are, at the same time, made highly personalisable through embodied
techniques of categorisation.
eSCAPE Deliverable 4.2
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A deformable landscape offers a potential solution to the problem of creating
a central integrating place and formulating the identity of places, events, and
activities of interest. The promise of this technique is that it provides a stable
and commonly intelligible arrangement of a place-where-places-meet, and it
provides a method of classification that is supportive of users embodied
techniques of categorisation

With this formulation in hand to be used to drive the development of more
comprehensive design, one further matter presented itself as a prescient concern –
namely the adequacy with which a deforming landscape would facilitate
serendipitous browsing? While the deforming landscape appeared to offer an
adequate method of classification and at the same time support serendipity in the
accomplishment of focused searches (for family entertainment or outdoor
activities, for example), it seemed to place a particular constraint on unfocused
searches: how is one to browse a space with no particular interest in mind?
Our concern with serendipitous browsing led to a reconsideration of the
potential role of ‘Place’ in design of the physical electronic landscape
demonstrator. The place can be viewed as a world constructed of linked cylinders
inside which real world imagines are displayed. The linked nature of these
cylinders can be used to provide the grouping suggested in formulation #1. The
use of place allows us to position within the landscape access cylinders that
would provide a place like view of the world and to then use these cylinders to
link to other semantically related places in this and other landscapes. Thus users
can overlay a view of the physical landscape onto the electronic landscape and to
access a second electronic landscape structured using the semantic position
exploited in more abstract electronic landscapes such as the one explored in the
demonstrator in this deliverable.
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Jeffrey Shaw and Adrian West
ZKM and AIG

In parallel with the studies formally oriented to informing the TIC development,
the study, examination and evolution of existing art pieces brought additional
material to bear upon the designs. Two works brought to the project by ZKM are
influential in this regard, and the nature of that influence is reported here as
“supporting works”. These pieces are described in more detail in Deliverable
D5.1 and the studies of these different pieces in Deliverable D4.0. In this chapter
we wish to focus on the nature of these pieces and consider how these have been
incorporated into the design and development of the electronic landscape tourist
information centre. Essentially, two pieces are key to the development of this
work.
• The extensions of the original legible city to develop the distributed legible
city and the migration of the lessons learned from this to the work of the
tourist information centre landscape.
• The development and use of the art piece 'place a users manual' and the
migration of this work to the eventual landscape.
The first piece we consider here is Jeffrey Shaw’s Legible City (LC), which
was a topic of early development in the project and has become more significant
as a vehicle for experiments in the City-like environment as development has
progressed in the second year. Initially trialled as an experiment with the
MAVERIK and Deva platforms the work evolved into a technical collaboration,
and progressed to experiments with the usability of the interface when multiple
participants interact in the environment. The motivation for constructing a shared
version of LC (the Distributed Legible City (DLC)) was that the environment
appears conducive to social encounter - that the cities themselves, being formed
of words, might be a natural conversation piece for participants who found
themselves together within it.
The technical challenges raised here were the graphical challenges of coping
with the large numbers of objects at interactive rates, and to explore this extreme
three “legible cities” (Manhatten, Karlsruhe and Amsterdam) were placed
simultaneously within the same model. This raises the polygon count in the
model as a whole to the point where maintaining a polygonal representation is too
inefficient. The issues raised by this are commented upon in Chapter 4 as part of
the design considerations for the TIC prototype. The maintenance of continuity of
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experience in the face of network delays was also explored in the DLC in
addressing discontinuities in the apparent movement of the simulated bicycles as
viewed by other participants. The scope for such work within DLC itself however
is quite small as it is only the other participants that generate movement in the
scene.
Of significance in these developments were the evolution of the user interface.
The original DLC used large screen projection and a physical exercise bicycle.
For the distributed DLC built in the project the more readily available technology
of a modified exercise bicycle and large monitor were adopted. Though this is an
obvious approach to mass-situation of such an environment it has drawbacks that
were not fully appreciated prior to its construction and placement. The attraction
of the bicycle as an interface is that the participant is engaged in a tactile and
physical activity that is very close to their real-world experience of navigating a
city with that device; the linkage between the experience of the real, and of the
virtual is correspondingly strengthened. However, the use of a monitor placed in
front of the bicycle means that the participant must always be looking forward;
the ability to look freely around the world whilst cycling is reduced almost to
zero. Whilst this interferes with activities such as the reading of the words that
constitute the city, its effect was most marked when participants met and
attempted encounters or joint activities. In order for participants to face each
other, which they desired to do, it was necessary to manoeuvre the cycles so that
participants were face to face. Having achieved this, there was little else that
could be done. This limitation meant that participants could not engage in
activities such as cycling along together whilst engaged in natural dialogue – the
desire to see where the other person was, being too strong.
A number of proposed solutions were considered but taking the advantage of
the experimental situation to explore the more radical solution, the DLC was reimplemented using head mounted displays and tracking equipment (but retaining
the physical bicycles). The resulting setup was exhibited at the 5th framework
launch event in Essen. The desired effect of enabling “look around” whilst
exploring, and the ability to face another participant without manoeuvring the
cycle overcame the previous limitations, and a useful new level of shared
interaction was observed at that event. Since that time the use of a new generation
of head mounted displays and tracking equipment aimed at the consumer market
have been explored by project partners. Other influential experiments within the
DLC include exploratory generation and use of 2D overview maps, and the use of
a way-finding assistant in the form of a bird flying above the participant that
indicates the direction of other participants, and marks the current location of the
owning participant to distant others. This latter device helped overcome
difficulties in locating other parties that were reported in earlier experiments.
The LC work has thus been an influential precursor to the TIC development at
the practical level of raising technical issues and exploring solutions, and in the
development of deeper understanding and techniques for navigating around such
spaces, and some forms of shared interaction within them.
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The second work mentioned in this category is "Place – a user manual" again
by Jeffrey Shaw of ZKM. Place is an interesting metaphor for the representation
of related places, and the navigation and transportation between them. The
physical ZKM installation of Place consists of a large cylindrical screen at the
centre of which is a navigation console, which rotates under power. Onto the
screen is projected a landscape of other “Place cylinders” and the participant can
navigate through this landscape with the controls on the console. The “Places”
consist of a texture map of a panoramic scene, and navigating inside one of the
places surrounds the participant with the panorama.
In the context of TIC development, experiencing “Place” suggests a useful
way of linking the virtual and the real though the use of the panoramic
projections. In addition, by populating a “Place” with several images of related
places of interest a mechanism for transportation between areas of the physical
model suggests itself. These ideas gave rise to the use of the animated “Place”
cylinders found in the TIC prototype described in detail in later chapters. The
influence stems directly from the project members experiencing the physical
Place installation at ZKM.
As studies and descriptions of those works do not form part of the formal
study precursor to TIC, the programme notes for them are included below, so that
the reader may see the original artistic context for those pieces.

The Distributed Legible City: A Network
Installation (1998)
The Legible City (1989-91)
In The Legible City the visitor is able to ride a stationary bicycle through a
simulated representation of a city that is constituted by computer-generated threedimensional letters that form words and sentences along the sides of the streets.
Using the ground plans of actual cities - Manhattan, Amsterdam and Karlsruhe the existing architecture of these cities is completely replaced by a new
architecture of letters and texts. Bicycling through these cities is consequently a
textual journey and the fortuitous conjunctions of meanings these words generate
as each person explores this virtual urban landscape
A modified bicycle is used as the interface between the viewer and the image.
The physical effort of cycling in the real world is thus gratuitously transposed into
the virtual world, affirming a conjunction of the active body in the virtual
domain. The Legible City represents the city as both a tangible arrangment of
forms and an immaterial pattern of experiences. Its identity is a psychogeographic network of information - a labyrinth of narrative pathways that are
concealed within the urban framework. It presents the mediated city as a site of
interpretation that mirrors the real city into a virtual imaginative space.
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The Manhattan version (1989) of this work comprises eight separate fictional
story lines in the form of monologues by ex-Mayor Koch, Frank Lloyd Wright,
Donald Trump, a tour guide, a confidence trickster, an ambassador and a taxidriver. Each story line has a specific lettering colour so that the bicyclist can
choose one or another to follow the path of a particular narration. In the
Amsterdam (1990) and Karlsruhe (1991) versions all the letters are scaled so that
they have the same proportion and location as the actual buildings which they
replace, resulting in a transformed representation of the architectural appearance
of these cities. The texts for these two places are largely derived from archive
documents that describe everyday historical events there.
As an interactive art work The Legible City implements its conceptual and
aesthetic objectives in the following ways:
It embodies single user interactivity through a purely individual and personal
control of all navigation parameters. The only other people the bicyclist might
take into consideration are the passive exhibition onlookers for whom he is in
effect generating a unique performance of the work.
The content of the work is wholly expressed in the navigation of its urban
databases of textual architectures. The interactive user may choose to focus on the
reading of these texts either in a carefully bicycled order, or in a fortuitous way
that comes from bicycling around freely. Alternatively the user might ignore the
reading of the texts and simply explore the urban architecture of letters as a
purely formal experience.
The Legible City is a city deserted of inhabitants - the only person present
there is the lone bicyclist.

The Next Step: The Distributed Legible City (1998)
This new version of The Legible City encompasses all the experiences offered by
the original version, but introduces an important new multi-user functionalty that
to a large extent becomes its predominant feature.
In The Distributed Legible City there are two or more bicyclists at remote
locations who are simultaneously present in the virtual environment.
They can meet each other (by accident or intentionally), see abstracted avatar
representations of each other, and when they come close to each other they can
verbally communicate with each other.
The interaction design of The Distributed Legible City is focussed on enabling
an effective ambiance, both aesthetic and technological, for this communication
between the bicyclists. The navigation must not only permit comfortable
exploration of the virtual environment but also a comfortable means of finding
other bicyclists and then of maintaining proximity during conversation and
further exploration.
Locating other bicyclists (who may be far away and hidden by many layers of
letters) is done by giving each bicyclist a large bird that flies in the open sky
overhead. Following such a bird will bring the bicyclists together. Each bicyclist
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has a microphone and headphones, and as they approach each other an audio
connection between them is opened so they can talk to and hear each other. The
bicyclists also wear head mounted displays to enable then to look around in all
directions, to locate the other bicyclists in their proximity (who are seen
embodied by their bicyclist avatars) and then address them directly by looking at
them. Additional monitors are provided in the installations for the sake of the
exhibition onlookers.
The notion of a 'distributed' art work is embodied by physically separating the
bicyclists (either within the same building or at remote locations that can be
geographically far apart), and by using a network or telecommunicatons link to
connect them. With this complete physical isolation from each other, the
bicyclists only meet in visual cyberspace and the acoustic space of telephony.
Therefor it was also felt to be appropriate to use modified exercise bicycles for
The Distributed Legible City, implying the potential for a networked domestic
distribution of this kind of art work.
While the Distributed Legible City shows the same urban textual landscape as
the original Legible City, this database now takes on a new meaning. The texts
are no longer the sole focus of the user's experience, but instead becomes the
con_text (both in terms of scenery and content) for the possible meetings and
resulting conversations (meta_texts) between the bicyclists. In this way a rich
new space of co-mingled spoken and readable texts is generated. In other words
the artwork changes from being merely a visual experience, into becoming a
visual ambiance for social exchange between visitors to that artwork.
As a result of the increasingly ubiquitous nature of the Internet and the
maturing of 3D interaction techniques, there is a growing need to define aesthetic
frameworks for the technological development of new social interaction and
interface paradigms for content rich, inter-connected, shared virtual
environments. The Legible City has been used as a context to explore these
issues, adding a space of distributed multi-user social engagement to the space of
interactive spectacle. This paradigm is a novel one for art, embedding and
transforming its representational practices in the the new and evolving net
condition.

Place - A User's Manual: An Interactive
Environment (1995)
This work extends the tradition of panorama painting, photography and
cinematography in the vector of simulation and 'virtual reality'. A rotating
platform with three video projectors allows the viewer to interactively rotate his
window of view around a large circular projection screen, and so explore a 3D
virtual world constituted by an emblematic constellation of panoramic
photographic landscapes. Moving texts are generated in this virtual world by the
voice of the viewer, leaving traces of his presence there.
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The installation has a 9m diameter and 2m high circular translucent white
projection screen where the projected image can be seen on both the inside and
outside surfaces. In the center of this space there is a 2.5m diameter round
motorised platform on which there are the 3 LCD video projectors which project
a 9m wide image and the Silicon Graphics computer. Also on the platform is a
column with a video camera which constitutes the interactive user interface,
allowing movement through the virtual scene as well as control of the rotation of
the platform and of the projected image around the circular screen.
The projected scene is constituted by eleven panoramic cylinders in a simple
landscape of ground and sky, which repeat themselves infinitely in all directions.
Each cylinder is a texture map made from a panoramic photograph of landscapes
made by the artist with a special panoramic camera in various locations
(Australia, Japan, La Palma, Bali, France, Germany, etc.). Each of these
panoramas in the virtual scene is the same size as the installation's projection
screen which allows the viewer to move into any panoramic cylinder and place
it's image exactly with the circumference of the projection screen, thus
reconstituting the original camera view of the landscape as an immersive totality.
The ground on which these panoramas are positioned is marked by a diagram
of the Sephirotic Tree of the Later Qabbalists, and the position of each panorama
offers a relationship between the visual identity of its scenery and the
signification of its particular location. The viewfinder on the interface camera
offers an aerial view of this diagram and allows the viewer to see the exact
position of the eleven panoramas.
A microphone on top of the interface camera picks up any sound that the
viewer makes, and this triggers the release of continuously moving three
dimensional sentences within the projected scene. These are citations from
various well known authors discussing issues of place and language. These texts
originate in the center of the screen and move at a constant speed leftwards, but
their physical arrangement in the virtual space is very much affected by the kind
of movements the viewer is making while they are being generated. These texts
have a limited visual life span, becoming more and more transparent during five
minutes until they disappear.

References: Panoramas
Shaw's first panoramic proposition was made in Diadrama (1974), devised for a
theatrical stage. The theme of that audiovisual performance was the idea of
panorama and a collage of events from different epochs. Six projectors working
simultaneously flashed over 2,000 slides onto a semi-circular screen twelve
meters long by three meters high, producing an impression of visual immersion.
The camera that recorded the panorama was rotated along three positions,
covering a 270-degree field of vision. Shaw subsequently developed his work on
environmental projection through installations which exploited the model of
circular panorama more directly – that of Inventer La Terre remained virtual,
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whereas that of Place – a user's manual could also be physically experienced by
visitors.
The first modern system for placing spectators at the center of the scene
entailed painting a panorama on a cylinder. The viewing platform was raised
significantly in order to provide an overview and give the most total illusion
possible, all the while generating a feeling of infinity (which Edmund Burke
identified as an attribute of the sublime), enhanced by the circularity of the
scene.1
The panorama of Place – a user's manual combined two key elements of those
19th-century panoramas: the circular image and the central observation platform.
The image in Place – a user's manual was projected onto a cylindrical screen
(nine meters in diameter, two meters high) from a small platform that held several
spectators, providing a special point of observation. Once in movement – here, it
is the platform that rotates, along with the three projectors – visitors are
simultaneously at the source of projection and the very site of original camera
view. This arrangement, not unlike Viewpoint, reconstituted the conditions of
recording: the location of the lens in the environment and the movement of the
panoramic camera. The virtual panorama and the cylindrical screen being
homothetic, when a visitor decides to visit one of the eleven panoramas, he or she
is automatically placed at its center.
Although the platform of Place – a user's manual is only raised six inches (so
that spectators lose the lofty positions formerly occupied when contemplating
painted panoramas), the viewer now determines the rotation of the platform
according to the orientation given to a camera. This simple interface, given the
normal use of a camera, becomes a metaphor for the act of realization, thus
producing a strange illusion of live vision. The spectator thereby assumes the
place and role of the creator, largely regaining mastery of the scene. While
spectators can visit panoramas at their own pace, they nevertheless only control
their discovery by remaining part of the system, by ’embodying' the interface,
accepting relative immobility. On the platform, hand controls replace the
pedestrian stroll in which other visitors can indulge.
Since the projected image covers only one third of the circular screen, the
spectator can generate a total view of the panorama solely through time and a
continuous sweep. So even though the scene is totally present on a virtual level, it
can only be revealed by partial actualization. It is not automatically there,
immediately open to contemplation – it only succumbs to a searching gaze. The
spectator's memory and capacity for anticipation are required to complete the
environment. The dialectic between global and fragmented view, already present
in several of Shaw's pieces, becomes all the more striking in Place – a user's
manual insofar as total vision is precisely what the panorama promises.
The shifting display band (it is perhaps no longer appropriate to speak of
’window' when the visual field is 120°) that reveals an environment recorded by
1

See Bernard Comment: Le XIXème siècle des panoramas, Éd. Adam Biro, Paris, 1993.
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photography evokes another model contemporary with painted panoramas,
namely the ’moving panorama'. That system entailed unrolling views behind a
fixed frame in front of seated spectators, an experience often compared to looking
out a train window, a key metaphor for cinema. The frame of the image in Place
– a user's manual is fixed in relation to viewers on the platform but, since they
share the same movement, the perceptual contradiction inherent in ’moving
panorama' – between the immobility of the view and the motion of the images –
is eliminated here.
Shaw's decision to use still photographs may seem surprising, coming as it did
a century after Grimoin-Sanson's Cinéorama (patented in 1896), which
simultaneously projected – onto a circular screen – moving images from ten
motion-picture cameras placed on the gondola of a hot-air balloon rising above
Paris (’spectators seeing the ground fall away will have the feeling of rising into
the air').1 Yet it is clear that Place – a user's manual did not seek to perfect the
2
'illusion situation' of spectators in a traditional panorama. The control that users
exercise over projection, the visible limits of the image, the opening in the
cylinder, and the reversibility of the screen (which allows the panorama to be
seen from outside) all run counter to the effects sought by the 19th-century
models. Nor does Shaw try to reconstruct simple, circular photographic
panoramas such as they were produced from 1893 onwards.3 Here, photography
is the condition (in the current state of technology, at least) of another movement,
that of movement within virtual space, circulation within a universe of
panoramas. Photography is a condition for entry into representation.
To a certain extent, Place – a user's manual reflects the original panorama
genre by offering ’ surrogate voyages' like those that attracted 19th-century
spectators. In Place – a user's manual, however, the eleven panoramas
photographed all over the world – a beach on Bali, a monastery in Germany, gas
tanks in Australia, a Roman amphitheater in France, a cemetery in La Palma – are
not tourist sites, but rather deserted sites, or sites of memory (whether personal or
communal), devoid of movement. Shaw thus fully exploits photography's
propensity for recording a trace of existence (to which computed worlds, by their
very nature, cannot testify), as well as for its capacity for capturing nuances,
details and atmosphere often cruelly lacking in the digital universe.
By mapping photographs – themselves rich in circular forms – onto computergenerated cylinders, Shaw hybridizes techniques and weds the unique
contribution of mechanical imagery with the omnidirectional mobility afforded by
digitized space. A certain euphoria, like that described by certain visitors to the
1
2

3

Ibid, p. 46.
See Michel Frizot: 'Revoir le panorama ou les yeux ont aussi des pieds.' — Cinémathèque, No. 6, Autumn
1994, and Philippe Dubois: 'La question du panorama, entre photographie et cinéma.' — Cinémathèque,
No. 4. Autum 1993.
Notably Charles A. Close's Electric Cyclorama (1893), Thomas W. Barber's Electrorama (1898), and the
Lumière brothers' Photorama (1899).
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earliest panoramas, is provoked by exploring landscapes that effortlessly shift and
flow by, reproduced indefinitely in a no-man's-land.
There is no human presence in these spaces. It is as though a visitor were
awaited. The only life comes from the architectured phrases that emerge from the
background to cross, independently, the screen, and then slowly vanish as they
become increasingly transparent. These texts are triggered by the words and
noises made by the viewer on the platform, and their physical arrangement is
affected by movement detected by the interface as they are being generated.
Language thus incarnates the presence and power of viewers over the scene,
reinforcing their role as subjects dialoguing with the artist – the speech of the
former triggers the speech of the latter. The phrases, which sometimes directly
address the visitor, were taken from various literary and non-literary sources, and
were selected for the poetic impact of their description or evocation of landscape,
for their rhythm, their harmony, their mystery. Invoking elements of nature as
well as myth, they interrogate the world, boundaries, and maps, alluding to
pathways through a space that appears as a labyrinth. The text is not a mirror of
the visual panoramas, it is their imaginary construction.

Implications for Design
Two significant artworks that have been exploited during the second year work to
inform the development of the physical electronic landscape. In this chapter we
have essentially presented the artistic notes associated with these works. During
the development of the tourist information centre landscape reported in chapter 5
the lessons learned and techniques of the artwork were used to inform the design
meetings reported in chapter 2. Essentially, the development of the landscape
reported in chapter 5 represents the convergence of Art, Social Science and
Technical research.
The two artworks considered in this chapter were of interest for different reasons.
The distributed legible city allowed the project to construct an city like structure
and assess it utility by placing this piece in front of the general public at the ZKM
and at a series of public exhibits and trade shows. The experiences of these
studies are reported in Deliverable 4.0 and many of these have migrated to the
development of the tourist information centre. In particular, the use of a mixture
of symbols and mimics of real world building grows from the experience of
studies of the general citizen when exposed to the completely symbolic legible
city.
The development of the distributed legible city also allowed us to construct an
environment where multiple users could exploit and use the developed city. The
technical lessons in the construction of this environment led to the reflection on
generic lessons reported in the following chapter and the development of the
generic architecture reported in chapter five. The turn to the generic results from
the need to continually modify the emerging city like structures in the distributed
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legible city and the recognition of the deeper interactive semantics within a real
world application.
The use made of Place is different from the distributed legible city in that the
overall concept and some of the techniques have been migrated more directly to
the tourist information centre demonstrator. As we said in chapter two the
partitioning of space into cylinders offers a way of classification that way well be
a useful structuring technique for those in the tourist information centre. An
additional appeal of Place is the use of the panoramic cylinders to provide a view
of a real world location. These two core lessons of structuring of information and
the display of real world images represent the core lessons of migration from
Place.
In the following chapter we consider the broad underpinning design issues and
the generic lessons anticipated from the development of the tourist information
centre electronic landscape before we consider the construction of the
demonstrator in more detail in chapter 5.
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"An e-scape is a place where places meet and where all those places are inhabited information
spaces which can contain representations of persons (avatars), objects/information and
artificial agents. An e-scape supports the integration and coexistence of multiple shared
environments"
eSCAPE: project description

The above quote illustrates the larger vision of eSCAPE. Set in the context of
"Shared virtual environments, where VR technology is used to visualise a space
shared by multiple individuals", eSCAPE aims to provide the logical
infrastructure to unite these environments, bringing a richly connected collection
of VE's together. Such an e-scape benefits from being "accessible" in the same
manner that the Web makes the disparate collection of 2D resources "accessible"
to the citizen. Unlike the Web, an e-scape provides a shared environment, which
opens up new possibilities for people to interact in these information spaces. The
TIC workpackage is both an initial study exposing members of the public to a
prototype e-scape environment, and a technological development assessing the
infrastructure necessary to support the development of e-scapes. The aim is to
build upon the prototype to incorporate capabilities that increasingly demonstrate
the e-scapes concept in practice. For this reason, the implementation of the
prototype must take account of, and serve as a vehicle for evaluation of, issues
that arise in larger scale e-scapes. This chapter is in three parts. Firstly, we review
the relationship of the TIC application to the general e-scapes; second we review
systems design challenges central to the realisation of the broader eSCAPE vision
- setting the scene for the particular development of the TIC prototype. Finally we
focus on issues specific to the TIC application within this larger context. In the
following chapter the detailed implementation of the current TIC prototype is
described.
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Why the "Tourist Information Centre" - TIC
and its relation to the eSCAPE vision
The Tourist in the electronic landscape
The TIC application bears evident parallels between issues faced by tourists of
real-world locations, and those that are likely to be faced by the citizen of an
electronic landscape. The tourist is faced with a place that they do not know well,
and in which they wish to find something, or things, of interest within it specific
to their current situation. Similarly, a common challenge facing the tourist in an
electronic landscape is that of "finding something interesting to do" from the
range of information and activities available. As in the real-world tourist
information centre, it is by no means certain that the questioners themselves can
define what, for them, constitutes "interesting", and indeed the criteria are likely
to vary from day to day contingent on external circumstances. The common
experience of web use lends credence to the view that productive browsing
activity is routinely unfocused and led by chance encounter. This suggests that in
the electronic landscape, which is envisaged as being at least as information
complex as the web, methods supporting this browsing style of activity are one
desirable feature to facilitate creative exploration.
The tourist analogy breaks down for expert users with well defined, preconceived and located tasks to undertake, in much the same way that an
inhabitant of a geographical locale does not need assistance from the tourist
office to find their way to work. Similarly, expert users of computer networking
commonly use command line ftp, for example, rather than the graphical browser
interface if they know what they are looking for. However, in eSCAPE a
particular focus is provision for the non-expert user, and for the general citizen
the immediate challenge when presented with a complex information and
resource space, such as the web, is likely to be that of finding activities or
resources that are of interest to themselves; in particular, when they may not be
conversant with the general facilitational topology of the e-scape, or what
necessarily will be found to constitute an item of interest for themselves, until
that is discovered or made apparent. In this respect the TIC would seem a
particularly appropriate study for e-scape, as in addition to developing general escape principles, it facilitates what might be termed a study of principles for the
"tourist guide" approach to electronic landscapes.

Capitalising on the familiar in the physical e-scape
The second respect in which TIC is an appropriate basis for the 4.2 demonstrator
is that it has a clearly physical mapping; that is the information with which the
application is concerned has an obvious spatial topology, and the objects of
concern have quite concrete realisations, or representations. Thus, the application
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itself presents clear, literal mappings into an electronic landscape, which are
therefore likely to provide a generally familiar environment for the participants.
This contrasts with abstract information visualisations at the other extreme of the
e-scape spectrum, undertaken in deliverable 4.1 (the abstract demonstrator). One
aim of studying the physical form of e-scape is thus to explore the extent to which
familiar, literal mappings facilitate ease of navigation and orientation within the
electronic landscapes. As a physical city-like metaphor implies a more permanent
terrain than the varying dynamically recomputed topology of abstract information
spaces, the city-like metaphor offers the possibility for participants to become
familiar with the layout of the information space over a series of encounters,
much as the layout of a real-world city becomes familiar to new inhabitants over
time. Hence the management of permanence and temporality become significant
concerns in exploiting the evolution of a physical metaphor for eSCAPE. The
TIC prototype explicitly has this character, and although the duration and scope
of the eSCAPE project does not facilitate explicit study of familiarisation with
landscapes over protracted periods, or with the associated notion of community in
shared landscapes, there is an obvious opportunity to touch on these issues within
the TIC environment.

A place where places meet
From the perspective of the central role of e-scapes as "places where places
meet", TIC also provides useful opportunities for investigation. The generation of
a city-like structure with contents referent to places or activities "of interest"
suggests populating the landscape with objects for immediate reference that in
turn refer to other information spaces or applications related to that object. Such
contained information spaces can in principle be of any form, from web-derived
presentations, to detailed models of the interiors of buildings, to more
behaviourally sophisticated applications that allow the simulation of, for
example, amusement parks, libraries, or interactive art works, to database
interfaces for direct enquiry and booking information, to gateways to other
Virtual Environments or e-scapes, including eSCAPE TIC applications for other
cities. In a simpler form, the linked-to environment can be a textual, twodimensional, interface such as that of the ubiquitous web browser, which has
merit for textual information that may be less readily manipulable in the three
dimensional interface, but this form of interface has little scope for interactive
sharing of the environment. Having populated such a landscape for the tourist
study, there is also a ready-made setting in which to place other citizen-related
activity such as access to civic information, (for example) planning proposals,
and community led programmes. Thus TIC provides a natural vehicle for the
exploration of situating access to other electronic resources, virtual environments,
and e-scapes, within the e-scape.
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The shared environment
From the perspective of an e-scape as a setting for social encounter and
interaction, TIC also has merit. The initial trials are based on a single user
representation of the TIC application in order to obtain early feedback on the
basic interface concepts, but the environment is readily expanded into multi-user,
and multi-site installations. Apart from the technical challenges of multi-user1,
multi-site interactive systems, building other TIC sites provides the interesting
opportunity for participants to visit the tourist-oriented e-scape of those other
places, and to interact with or gain from the experiences of, other people
exploring that place. Thus, opinions can be sought interactively with other
participants present, or passively through mechanisms that encourage opinions
and suggestions left by visitors. In particular, it is possible to stage experiments
where participants who have local knowledge can act as guides for those who are
visiting, and this brings a whole new dimension to the TIC concept. Such a
scenario provides an explicit purpose for people to interact; it is the lack of such
real tasks that has hitherto hindered study of social interactions in shared VEs if
the oft heard refrain "what shall we do now?"2 is taken as representative. The
shared, distributed TIC would thus provide an interesting setting in which to
study how natural interactions of this kind can most readily be facilitated.
Where fundamentally insurmountable network latencies for complex
environments render conventional approaches to highly interactive tasks
inoperable, it is clear that new approaches to facilitating shared interaction must
be sought [5]. Identifying the extent to which such concerns impact on an e-scape
would be one outcome of studying a shared distributed TIC.

Technological Challenges
"Many researchers and commercial initiatives are converging on building multi-modal, shared
virtual environments with the capability of supporting many tens (and some would claim
hundreds and soon thousands) of simultaneous users."
eSCAPE project description

In addition to the study and development of user centered, human factors, social
and psychological issues of eSCAPE, there is the need for technological
frameworks and infrastructure to actively support such environments. The vision
of the electronic landscape to which eSCAPE aspires challenges our current
1

Multi-user is sometimes interpreted as several participants physically viewing a single desktop screen. We
use the term in this document to refer to participants each with access to their own individual view onto
the world.

2

For example see [14] and the legible city studies undertaken in eSCAPE.
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technology in ways that will not be solved simply by the arrival of faster
hardware.
A virtual environment that is visually rich, replete with behavioural
possibilities, other embedded environments, and which can be shared
meaningfully between distributed participants, is a "Large Scale" undertaking by
current standards. If an aim in e-scape is to develop technological frameworks
and infrastructure to support such undertakings, then the crucial computer science
distinction between "making possible" and "supporting" must be clarified.
The underlying electronics technology largely dictate the bounds of
performance, and the bulk availability of resources such as memory constrain the
overall scale of tasks that can be accommodated - these are central factors in
making VE systems a practical proposition. Built on top of this low-level
technological infrastructure are the software systems that provide the means for
tasks to be expressed and carried out. How is the effectiveness of these enabling
software systems to be judged? Whether a task is "possible" using them is one
criterion, yet a fundamental tenet in computer science is that all current systems
are equivalent in terms of their logical computational possibility. Thus it is not
sufficient to say that a particular architecture or system makes a task such as the
construction of virtual environments "possible" as logically any system can be
made to emulate any other in this regard (in the limit, by escaping to included
assembler code). Rather, the key distinctions are the level of support that the
system provides to ease the burden of producing that result, together with the
flexibility with which it can be turned to a range of tasks within its sphere of its
operation. In other words, the simplicity and straight forwardness with which the
stated end result can be achieved is the more telling evaluative criteria1.
These are difficult properties to quantify, but ultimately they are the central
factors that determine how successful architectural approaches are in winning
support from those who will use them in practice. In designing systems to realise
e-scapes we must therefore be aware that making it "possible" is not the sole
criterion; simplicity and straightforwardness, with the conceptual integrity of the
system in practice therein implied, is also a key concern.

"Large Scale" Virtual Environments
The raw computing power necessary to generate non-trivial virtual environments
has only recently become commonly available. Hitherto, the preoccupation of VR
researchers has been to demonstrate the possibility of useful VR, and hence with
achieving presentations of VEs at interactive frame-rates through immersive
peripherals. These crucially important issues of presentation are however only
one side of the story. Given the ability to perceive a VE, we are subsequently
faced with the production of meaningful content for it. The issue of what is being
1

Brooks[9] regards the "best" system for a given level of functionality as that in which one can specify
things with the most simplicity and straightforwardness, and notes particularly that simplicity alone is not
enough.
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perceived, and what can be done with it, becomes a central preoccupation: the
challenge becomes the modelling of the realities that are to be perceived1. To
appreciate the complexities of this task it is necessary to investigate the
requirements that a system supporting future VR based applications will be need
to fulfill. We characterise these requirements as "Large Scale" VR, in the sense of
being substantially more complex and demanding than current demonstrations in
the following specific ways:
• Complexity of graphical display. Future VR applications will surely strain
the limits of a system's ability to cope with the graphical complexity of their
environments. Though the illusion of complexity can be achieved with
"wall-papering" techniques such as texture maps, this is not adequate if the
VE is to be composed of real objects offering the possibility of interaction.
Current systems rely on importing geometric (and occasionally
behavioural) models from such formats as VRML and VRML97. These
models are predominantly represented by polygonal meshes, with behaviour
defined by scripts and animations which are imported into the VR system.
Models of an industrial complexity, such as process plant, rapidly swamp a
general purpose VR system's ability to cope with the sheer number of
polygons that it must import. State-of-the-art models such as the oil rigs in
the VRLSA[2] project represents over half a gigabyte of polygonal
information. Applications that cannot readily export or update a polygonal
representation of the requisite complexity, such as those dealing in
deformable surfaces or volumetric techniques, are poorly catered for by the
paradigm of exporting the graphical representation into the VR system's
particular internal data structures.
• Number of objects in the environment. The world of our everyday
experience is characterised by large numbers of objects being available to
us, offering the possibilities for interaction. Future VR-based applications
that we would wish to incorporate into e-scapes will surely desire to
emulate this richness, and so environments will be populated with many
different forms of objects simultaneously. One current limitation is that
existing formats for scene description do not encourage the use of the
optimized spatial management routines that are necessary for VEs with
large numbers of heterogeneous objects.
• Number of applications represented. In the 2D desktop environment we
understand the need to run several applications simultaneously, and to
provide methods of interworking between them. As VR comes of age, it
will assuredly move away from the notion of a single dedicated application,
towards multiple applications and the consequent interworking between
them, which is fundamental to the eSCAPE concept. Unlike the 2D desktop
that we can oversee from our 3D perspective, in a 3D environment we do
not have the possibility of a 4D overview of the many applications that may
1

See [3] for further insightful commentary concerning the insufficiently contemplated problem of providing
content, or "reality" in virtual environments.
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be active. New metaphors will therefore be required for interworking
applications.
• Richness of behaviour. Currently, the behaviour of objects in VEs are
described in terms of geometric transformations, and are often defined on a
per object basis. Another common mechanism is to provide hooks for the
programmer to attach code (e.g. TCL scripts or Java) to individual objects.
This works well in small-scale environments with few objects, or limited
scope for behaviour. However it does not scale well to more realistic
application environments - an average room contains far too many objects
and opportunities for interaction than could readily be coded by scripts
attached to each of them. Complexity of behaviour in the VE is thus about
making large numbers of sensible interactions possible. This kind of
behavioural complexity in the VE can be distinguished from the focussed
intelligent-agent behaviour desired of AI. Our concern in designing systems
to support future VR applications is thus not so much that the model robot
in a VE has intelligent behaviour, but that the environment easily offers
more than the possibility of movement for the robot and its four play
blocks. This kind of behaviourally rich environment can be contrasted to
the consumer games market, which to date relies upon techniques such as
texture mapping to provide apparent visual complexity, but which do
nothing to improve the semantic richness and scope for interaction offered
by the environment. This is a distinction not often well understood.
• Number of users. A particular strength of VR is the possibility of sharing a
VE with several users; the sense of "presence" for which VR researchers
strive is also a key to interactions between people. Thus VEs offer a vehicle
for cooperative working that is fundamentally different to video
conferencing. [14].
The inclusion of more than one user in an environment introduces issues
of communications and parallelism. More subtle are requirements for social
interaction in the VE, as have been illustrated in the Distributed Legible
City studies. Increasing the number of users increases the complexity of
social situations and demands more sophisticated support from the enabling
technology. At the same time, if e-scapes are aimed at shared use for large
numbers of citizens, some cogniscence must be taken of the fact that each
station cannot cost hundreds or tens of thousands of ECUs. It is therefore
important to develop techniques that can work effectively with, or can be
scaled down to, consumer level equipment of the near future.
• Geographically dispersed users. If "large-scale" shared VEs can be made
effective, then there will follow the desire to allow participants to be
located at different geographical sites; the TIC demonstrator is well suited
to such experiments. As with video conferencing, a multi-user e-scape
permits shared activities to be undertaken without the need for travel, but
the range of tasks that can be engaged in is greater. For example remote
shared rehearsal of procedures or activities can in principle be physically
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rehearsed "within" the environment before they are undertaken at the
remote site.
Set against this, fundamental limitations in networking technology
introduce insurmountable delays in communication between geographically
distant sites. It is the speed of light that provides the lower bound for lag,
but experience suggests that many other factors contribute to increasing
apparent lag in complex systems with large numbers of users, as envisaged
by eSCAPE. In many distributed systems, small delays can be tolerated if
real-time constraints are not to the fore, however in virtual reality where the
intention is to represent a credible `reality' with all human perceptual
implications, network delays can cause significant discontinuities in
experience. This is most evident when participants share close interaction in shared environments for which there is no requirement for close-coupled
interactions, synchronisation constraints are consequently less severe. By
way of illustration, it can be seen that allowing two users located at
different poles of the planet to share a VE in which they rehearse the
cooperative moving of a ladder though a tight passageway presents
fundamental challenges: the reality that the participants would experience if
they were physically co-located simply cannot be reproduced within the
distributed virtual environment as lags mean that the tight synchronisation
required cannot be attained. Solutions based on prediction or the distributed
simulation technique of Time-Warping[8] may ameliorate some effects, but
cannot solve the problem as the actions of users are essentially
unpredictable. Furthermore, techniques that rely upon building maps of the
delays between network nodes and modelling a distorted interpretation of
space-time in accord with these, suffer when the realities of mass
networking on a citizen-wide scale are introduced. The nature of
networking large numbers of sites in practice is that delays and lags are far
from constant (consider for example the varying response time
downloading web pages from the same server at different moments). Thus
the topology of the space-time framework being modelled is in fact
continually varying, as though the two participants in an interaction are
moving closer, then further apart, unpredictably. Thus for these kinds of
problems where close-coupled interaction is required in a distributed VE,
completely new approaches that enable people to work together effectively
must be sought. If the TIC demonstrator should require close coupled
interaction between participants at remote sites, then these issues will
become significant.

Architectural frameworks
The difficulty of finding existing graphics/spatial-management tools flexible
enough to adapt to the range of requirements, drives a search for new approaches
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to underlying technical issues. In this respect TIC aims to be an archetypal large
scale virtual environment application.
One example of approaches to these challenges is seen by examining the
internal structure of the first year CityScape experiment which explored the
bounds of geometric graphical complexity that can be achieved whilst
maintaining interactive frame-rates for city-like structures.
In many systems, models must be imported into the VR system's own format,
usually as a large collection of polygons in one form or another. This can rapidly
swamp the system with excessive memory and computational demands, placing a
fundamental limit on the geometric complexity that can be accommodated at any
one time, and upon the flexibility with which that geometry can subsequently be
manipulated.
A second impact of requiring a model to be imported into the VR system's
particular internal format is that, much of the application specific knowledge
associated with it is left behind with the generating application; unfortunately the
most significant optimisations are often highly dependent upon application
specific knowledge. This is a fundamental problem because any VR system
offering support for virtual environments would appear to necessitate a standard
modelling format to be specified which can be subsequently imported. The VR
system then provides utility through functions or methods for manipulating such
objects within it. This is in essence what the VR system is offering by way of
support, over and above the alternative of coding applications directly in a lowlevel graphics library such as OpenGL. The cost, however, is the limitation
placed on the complexity of the environment due to (a) the requirement to import
a 'common denominator' graphical representation - typically polygonal, and (b)
the inability to bring key application specific knowledge to bear on the
subsequent processing. Such considerations are essential if geometrically
complex models that afford significant possibilities of interaction, are to be made
available on consumer level platforms.
The year one technical study on CityScape generation and culling involved
novel solutions to these problems. For the graphically dense subject of that study,
the culling techniques explored for the common case of a pedestrian viewpoint
permitted frame rates to be independent of the size of the cityscape as a whole,
being bounded only by the portion of the scene in view. The method developed is
seamless, in that culling takes place continuously on the model as a whole. This is
in contrast to the usual approach for models of this size imported to a VR system,
which is that of portaling - splitting the model up into manageable areas in a precomputation, and arranging to dynamically load each area on demand as the user
approaches (for example [18]). Basic portaling solutions load a fixed number of
cells around the participant and resort to clip plane culling beyond this; systems
desiring a more general solution must perform visibility calculations to determine
which cells can be seen from the viewers position at any one time1. key metrics
1

For an example of this refined visibility calculation
http://aig.cs.man.ac.uk/systems/maverik/vrad.html
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for complex worlds hence relate, not so much the overall complexity of the
model, as to the density of this complexity, and how much of it can be made
available to the participant at any one time.
The year one work exploited an architectural framework that dispenses with
the internal representation of the model within the VR system itself [7]. Instead,
the application's own data structures are connected directly into the VR system
using a call-back framework. This saves replication of structure and
synchronisation activity between the application and VR system, but also allows
the application direct control over manipulation of the structures. In this way
application specific knowledge and subsequent telling optimisations can be
brought to bear directly. For example, in the year one Legible City (LC) work, the
requirement to import the entire legible city as polygons is dispensed with.
Instead, the application structures, which describe the legible city in terms of
alphabetic characters are used directly, enabling the required polygons to be
generated on demand for the part of the scene being rendered, thereby saving the
requirement to store the entire cityscape's polygonal representation. This ability to
work with highly application specific parametric representations within a general
purpose framework, is capable of yielding far greater efficiency of memory and
processor usage than the polygonal counterparts. Thus LC runs respectably on a
cheap personal computer, whereas its exported polygonal version requires a high
end graphics workstation to achieve similar performance. Such performance
gains are vital if general-purpose environments of significant complexity are to be
available for general use by the citizen on numerous interconnected personalcomputer level stations.
The year one CityScape study exploits this parametric representation to gain
economy of representation, and to allow the culling algorithm to enter the
application domain, making specific use of knowledge of the nature of building
structures and pedestrian viewpoints to compute occlusions rapidly. This is an
example of a highly application specific optimisation. Thus, one of the challenges
facing e-scape technology providers is that of finding architectural frameworks
that permit such application specific optimisations to be achieved within the
framework of a general purpose supporting infrastructure. For whilst individual
challenges can be approached in isolation experimentally, it is the greater task of
uniting viable approaches under a common framework that presents the ultimate
challenge for large scale VR systems architecture research. The combination of
specific techniques and algorithms, architectural framework, and the issues of
"large-scale" VEs describe the core technical challenges facing the larger vision
of eSCAPE.
In the first half of this chapter attention has been paid to the core issues and
challenges facing the larger vision of the project. The following sections attend to
these concerns with specific regard to the TIC prototype and demonstrator.
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Designing the Tourist Information Centre
Prototype
The TIC prototype is not an isolated experiment or demonstrator whose sole
purpose is facilitation of tourist query and orientation; there is nothing essentially
novel in the development of a tourist assistance application per-se. TIC is a study
of the physical e-scape concept, and as such a particular aim is to explore and
develop the fundamental framework issues for this general concept, focusing on
the TIC application as the vehicle for grounding development, facilitating ready
discourse with participants engaged in the studies of the work. Thus in addition to
the specific aims of realising a system that can be situated for study, underlying
conceptual and architectural concerns are also at the fore in development of the
prototype. This means that the design must fully take into account the longer term
aspirations of the e-scape concepts discussed in the first half of this chapter,
aiming to develop tools, and especially to evolve a framework which facilitates
and supports this "larger picture" of the electronic landscape. The TIC prototype
is therefore a prototype, not so much of a tourist application, as of an electronic
landscape. In setting out on this path it is clear that not all of the core issues can
be addressed at once prior to setting a system before users in order to inform core
developments. Therefore the prototype installation embodies sufficient detail to
render the TIC application useful for situated study, whilst attending to an
architectural infrastructure that will permit TIC to evolve into a fully-fledged escape. In these sections we therefore develop the TIC design both in terms of
immediate concerns for the situated prototype, and also in terms aware of its
planned evolution.
Regarding the immediate concerns of TIC as the starting point for design, a
general strategy is to identify elements of the task and interface that appear selfevidently required from the initial studies, and to include in this consideration
elements that would seem to bear upon the "tourist" of the generalised physical escape in which the information spaces are not so obviously isomorphic to a direct
physical counterpart. The art is to provide a range of aspects which promote
discussion by participants that will usefully bear upon the design process, but
which avoids the disunity of an arbitrary collection of techniques.

Elements
For the TIC prototype we wish to provide participants with a quite literal
representation of the tourist location and the items of interest it contains, as this is
central to the "physical" theme. Use of a 3D representation permits ready
exploration of the "landscape" metaphor, lends itself to shared social
environments, and to experimentation with immersive and non-immersive forms
should that be desired. Direct incorporation of a map-like ground plane together
with specific models of common "attractions" in the TIC portfolio thus provides
the basic starting point for investigation. This is no great insight; it follows from
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the nature of the application, and any tourist application would surely consider
likewise. The interest for us lies in the detailed and particular response of
participants to the design in use, the extent to which the particular concerns of
eSCAPE are addressed in such a model, and the technical challenges raised in the
exploration.
Current practice in the real TIC centres around the formation of queries, and
the provision of navigational orientation to the target attractions. These features
are therefore a minimum for the virtual TIC if it is to be a useful platform for
trial, and adequately engage participants.

Queries
To facilitate study of query formation and interaction the need for some form of
database related to the attractions in the TIC is evident. Migration of the humanhuman query forming dialogue into a human-machine TIC interface is
problematic, as it is the interaction with real TIC staff which provides the
intelligent dialogue, evolving categories of use, and draws on the particular,
human experience of those involved. To do away with this completely in the
initial trials, by solely providing a web-search-engine or database query interface
driven by the participants appears too severe for a first step. For early trials
therefore we lean toward a human operative/guide for the system who operates
the search-engine queries, and can thus engage in dialogue. As no "best" form of
query interaction within the three dimensional presentation of the world is self
evident, mediating the query by the operative provides an open-ended opportunity
to explore the more "browsing" oriented querying of someone exploring the
space.
The mapping of query results to presentation within the 3D environment is less
problematic as this involves a mere "presentation" of result rather than a process
of dialogue. Thus any mechanism which draws attention to suggested places of
interest, and makes apparent changes in interest (or "recommendation") levels
provides useful material for discussion and study. If the 3D world is to be
experienced from the ground-level, which would bear the closest correlation to
actual experience, then occlusion presents a problem in drawing attention to
query results by visible attributes of the attraction representations. Clearly it is not
possible to view everything at once from one viewpoint on the ground plane, and
so some alternate mechanism is required for an "overview" of the results. A 2D
map is the obvious overview counterpart, being in effect the 3D world seen "on
high". Scope should be permitted however for finding methods of guiding
participants to places of interest that can work wholly within the 3D view, and
this is in part a navigational issue1.

1

An obvious real-world solution to the “interactive map within a 3D world” is the “light box” tourist map
situated in the streets of some resorts, where the act of activating switches illuminates bulbs placed
physically within the map.
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In drawing attention to query results within the 3D world it is necessary to
provide dynamic representations that draw the attention of participants to
significant information. This is because within the 3D environment the user will
not in general see all objects at once, yet the results of queries must somehow be
apparent when attended to. One such technique is to animate the signifying
attribute (scaling, colour and so forth), with regard to perceptual continuity of
experience for participants whose entire view may be of the 3D presentation thus smooth and continuous animations are to be initially preferred and the usual
irritant effect of objects flashing or "popping" into/out of view should be avoided.
For the initial prototype the queries themselves are regarded as keyword
searches of a database that are capable of refinement. This matches our
understanding of the kinds of queries made from the TIC study. Thus the general
model is that participants engage in dialogue with the trained operator or staff,
and appropriate keywords arising from this dialogue are used to guide the
presentation at the interface. This provides maximal experimental freedom at this
stage of the prototype. The abstraction for the results of these queries is a set of
returned items each representing an "attraction", together with a weighting value
corresponding to the strength of correlation for each attraction with the query.
This is the familiar model of search engines found on the web. Associated with
each "attraction" is additional information used for its presentation (graphical
representation, animation), descriptive information for display and for use in the
search mechanism, and linkage information to related information or related
attractions. The additional linkage information may link to refined presentations
of the current attraction, for example, to the representation that will be displayed
if one "enters" the attraction.

Nature of the interfaces
In the discussion already it can be seen that there is a tension between
presentation as a three dimensional environment, and the desire for overviews
such as two-dimensional map. This is fundamentally the tension between higher
levels of abstraction attained in interfaces such as the 2D maps, or textual
presentations, set against the naturalistic perceptually attractive three dimensional
interface with its potential for more readily comprehensible presentation and
direct engagement of human perceptual capabilities. The concerns are central to
the "electronic landscapes" debate. It is worth elaborating upon the issues
involved, as they give pause to reflect upon the reasons for experimenting with
these different presentational formats. Some understanding of this is necessary to
guide the design decisions in the TIC work, and in e-scapes more generally.
For many tasks it is hard to see the advantage of a proposed 3D or "Virtual
Reality" (VR) presentation over a straight forward textual interface. For example,
searching for objects by presenting them as three dimensional icons arranged for
the user to browse though initially attractive, is fraught with problems of scale,
whereas conventional textual tools such as web search engines produce directly
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useful results from a morass of information with relative ease, yet lack the appeal
of the 3D format. In fact, the approaches have complementary strengths
corresponding roughly to perceptual and cognitive faculties. Information most
readily specified and presented as text or pictoral graphs is of the kind that
naturally describes abstractions of the real world - ideas, concepts, relations and
so forth. Information most readily expressed as a three dimensional structure can
of course also represent abstract concepts, but appeals most directly to natural
human perceptual skills that allow us to function effectively in the real world.
Such perceptually oriented skills are often characterised as "pre-cognitive". Thus
for example comprehension of spatial relationships is a natural ability largely set
in terms of perceptual awareness1. Three dimensional interfaces capitalise upon
these perceptually oriented skills and affordances, whereas conventional 2D
presentations are most at home expressing more cognitively directed information.
These distinctions are endemic in the very nature of human interfaces. The same
kind of effect can be seen in the distinction between command-line interfaces and
the WIMP desktop, where one line of textual command can express numerous
select-and-move operations, yet the latter are found more readily accessible to the
lay user. A second analogy is that of human language, where pointing and
gesticulating is the common medium for those who do not share a common
language, but has a different quality of interface potential to that of spoken
language - tying a shoelace is rather easier to demonstrate than it is to describe
over a telephone. The three dimensional interfaces are thus likely to be best suited
to tasks calling upon perceptual skills, or bearing strong relation to acts of
perception/interaction common in experience. Hence, rehearsal of maintenance
procedures, CAD, design review are all commonly cited examples of "VR"
applications. The hope of the "scientific visualisation" community is to bring
such perceptual skills to bear on the morass of data that is otherwise summarised
cognitively via statistics or graphs.
To the extent that the familiar mechanisms and techniques of shared human
interaction take place within a perceptually oriented 3D environment, the 3D
interface suggests itself as the natural setting for recapturing such interactions
within a computer mediated environment. One particular formulation of this
statement is that of the "Spatial Model of Interaction" which views space as a
resource moderating social encounter [1].
These complementary qualities open obvious avenues of research for
investigating the extent to which activities are afforded by the different
paradigms. However the matter is not as simple as using 2D and 3D components
in the same application to get the best of both, as there are occasions where the
exclusively 3D environment is preferred. Because the 3D interface is perceptually
1

This generalisation is appropriate to illustrate the point in hand. However, a formal treatment is ultimately
a philosophical matter, and much has been written on the relation of perception and reality. Kant for
example regarded space, time and causality as orderings that the mind imposes on experience rather than
attributes of the external world.
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oriented, the strengths of the effect, and consequently the posited benefits, is
dependent upon the degree to which participants experience themselves as
"immersed" within the presentation. For example, a film viewed on a small
mobile viewer has quite a different impact when viewed on a cinema screen, or
extremely large systems such as IMAX. This is important to the phenomenal
experience of the material, though not to its semantic content. It is this kind of
distinction that separates "VR" from what is otherwise traditional interactive 3D
graphics.
This is important to the extent that we can gain something genuinely new with
these interface techniques by engaging perceptual skills, and engendering the
psychological experience of being "present" within the application. The aim here
is to render the interface "invisible" or "transparent"1 so that the participant works
and behaves as though they were working directly with the objects being
presented. Such transparency is an important part of the claim that "VR" is a
more "natural" interface for some tasks that rightly belong within the electronic
landscape. Because of this, important and novel aspects of three dimensional
interfaces are most prominent within the "fully immersed" environment - that of
the head mounted display and its ilk - in which the participant most profoundly
feels themselves to be "within" the application. In such immersed interfaces it is
not currently practical to render alternate 2D presentations within the field of
view, or for example to use a keyboard. This presents new challenges if the
application is to be usable entirely within the 3D environment.
For the TIC demonstrator this has some implications for how the prototype
should be structured. Evolving the design to engage in experiments with
immersive peripherals offers exciting possibilities2. should not be ruled out on
cost-grounds. Though currently high quality displays and tracking equipment are
too expensive for citizen-based use en-mass, the situation is changing rapidly. At
the next exhibition of the Distributed Legible City, commodity VR equipment
will be used, consisting of gyroscopic tracking equipment and the Sony eye-glass
display, which are both recent consumer-oriented developments. Hence, the
option of experimenting with an immersive TIC is desirable, particularly if the
claim of that technology is to provide a more naturalistic and accessible interface
that is conducive to shared social interaction.
A general principle of the design is therefore to make it possible for the
demonstrator to function wholly within the 3D presentation. This is in parallel to
the use of alternate 2D displays, which permits investigative convenience in

1

A commentary on Heidegger by Bryan Magee points out that human vocabulary is oriented toward the
cognitive domain, or at least to the common case in which problem situations are being considered: it is
harder to discuss the nature and quality of pre-cognitive everyday "coping" in which the interface with the
world is largely non-conscious. One of Heidegger's contributions is the formulation of such a vocabulary
[6].

2

The reason for immersed displays in the Distributed Legible City development was to solve problems of
interaction in that art piece which could not be addressed practically by other technologies.
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addition to the exploration of readily comprehensible alternate interfaces to
different aspects of the same shared space.

Capabilities of the user
Here we do not intend to elaborate upon a formal "user model", rather we explore
the range of issues that the notion of a user embedded within the TIC landscape
raises. Initial experiments involve exposing the prototype to single users so as to
gauge the basic approach. In this environment the core issues for the user are
those of query making, viewing the query results, navigating around the
presentations to retrieve further information contained therein, orienting
themselves spatially to the real-world locations, and opportunistic exploration of
the environment.
As the interface to the search/query mechanism is straight forward in the first
instance, being that of accumulated keyword queries entered by the trained
operator and viewing results, much of the complexity for the notion of user, and
associated capabilities lies in the interaction within the three dimensional
presentation. The basic ability required is that of navigation around the scene.
Numerous mechanisms have been explored for this both in academia, and by
games manufacturers. However, general purpose systems cannot rely on highly
constrained geometries to ease tasks such as collision detection, and so
commonly suffer from disconcerting effects, such as loss of view caused by
backing through an opaque object. With practice, even if still awkward, such
experiences can be assimilated, though remain disturbing to the untrained user. It
is important for the eSCAPE project, and for TIC, to find methods that permit
natural and accessible techniques for inhabiting an environment if the systems are
to be acceptable in general lay use, and so that the results of studies are not
primarily concerned with obvious deficiencies in navigation. Therefore, simple
and readily comprehensible techniques are to be preferred for the interactional
component of the interface. In the Legible City, a physical bicycle was adapted as
the means for navigation around the cityscape, and one result of the studies is to
show that participants are immediately aware of how that element of the interface
is to be approached: the bicycle immediately suggests cycling around the city. In
contrast, as reported, other elements of the LC2 interface were found to be less
intuitive than expected, for example the provision of the pop-up overview map.
The significance of the observation is that the role of metaphor, and relation to
common experience is important for initial comprehension of how the system is
to be approached. The principle here then is to aim for as straight forward a
mechanism as is fit for purpose, and aim to vest interactional complexity as being
via simple interactions with elements of the environment itself, rather than as
features of the user interface mechanism. As the metaphor in TIC is to explore the
pedestrian landscape, the "walking person" design is the obvious initial selection
for investigation. It permits views to be at a natural height, and affords obvious
navigation into attractions (though doors and the like). The choice of the walking
mode for local navigation is further prompted by the comments of TIC staff that
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an immediate value they could see in the prototype design was to permit elderly
visitors to view suggested places without having to travel what might normally
seem quite short distances to the physical places.
To solve the problems of walking though, or backing though objects, some
form of collision detection is desirable, though this too causes confusion. One
problem is that, in dense environments it is actually desirable at times to move
from one place to another by passing though the intervening objects. This is one
mode of operation that if necessary can be distinguished. The more subtle but
important problem of collision detection is that participants can become
immobilised by colliding with parts of objects that are not in their field of view,
and thus immobilised for no reason apparent to them [4], the more dense the
environment, the more pressing that problem. In addition, as we envisage
evolving the TIC environment into an increasingly complex e-scape, the
requirement of navigation increases to moving over kerbs, stairways, ramps and
so on. Though games manufacturers use techniques where each such item is
tagged with specific affordances, this places the burden of identifying the
properties of each object on the model/environment builder. Model building is
already one of the most time consuming tasks in VE applications1 and so further
complicating the task by identifying afforances for parts of the model is a
significant additional burden. A more flexible system seeks to identify the
affordances offered by surfaces from their general geometry. This is an important
consideration for e-scapes if similar modes of navigation are to be provided in a
variety of imported, or visited, terrains or applications. Solutions to these issues
have architectural implications. Stated individually each appears tractable,
however achieving an integrated solution where such techniques work in unison
without consuming the bulk of the computing power available still represents a
research challenge. Nonetheless, promising solutions to some of these problems
have been demonstrated [4, 2, 10, 11], and the architecture of the TIC
demonstrator should be sufficiently flexible to make use of such approaches as
the scale of the environment increases to the point where they are desirable.
In addition to navigation locally around an area of the demonstrator
environment, there is the larger area issue of "Transportation". Here we refer to
transportation metaphors such that a participant can move from one part of the
landscape to another without having to traverse the intervening distance slowly,
yet without the disturbing effects of immediate "unexplained" transitions between
distant locales. Approaches range from permitting modes of accelerated
movement, to the provision of "vehicles" (for example, the tourist site in question
has a "sight seeing" model train), to direct movement on an "overview" map.
Here there is a distinction between the "browsing" opportunistic exploratory
mode of movement around a scene with which we have been so far concerned,
and the more directed, assisted navigation afforded semi-automatically by results

1

Oil platform models used in the VRLSA project account for some 40 person years of effort in their
construction.
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of queries being available to suggest a route, or to suggest a particular set of
places that may be of interest.
Outside of the three dimensional interface a number of straight forward
techniques are apparent for highlighting the query results and for moving around
the information pertaining to those results. For example, as links in a browser
interface, or as highlighting on a map. If the results are regarded as ordered
linearly by "interest" value, then a straight forward list suffices. If a grouping of
related items is seen as a result of initial trials to be desirable, then a richer
presentation and linkage needs to be devised, though this of itself presents no real
problem.
Within the three dimensional interface the issue of displaying search results
across the entire landscape has already been raised. The current question is how
to permit transportation between such places from within the landscape. A hybrid
approach is to make use of an overlayed map, as in the case of LC2, however this
was found confusing, and does not clearly fit with an immersed presentation.
Another strategy is to represent the query results in some "iconic" form within the
immediate locale of the participant in the three dimensional world. An important
consideration for the current state of the art here is that display resolutions are
generally quite limited for immersive 3D displays, and so the detail of such iconic
forms is quite limited: text for example is quite difficult to read in an immersive
system. A way of using this iconic search result approach is to create a separate
environment - a TIC within a TIC in which these iconic forms are displayed and
can be transported between. The use of a separate environment for this clearly
delineates the place where search results are displayed in some more abstract
spatial relation from the environment in which the topology is that of the realworld geography. For example, one proposal is to situate a Tourist Office within
the landscape, in which all the attractions are grouped together - rather like a
small model. Search results highlight, or scale, the attractions as they do in the
current TIC proposal, but the global picture can be more readily seen with more
freedom to lay out the items in non-geographically correct relations.
Transportation to the different sites is then achieved by selecting the objects. To
realise this concept in an architecturally satisfying way requires further
development of the supporting platform architecture, in line with developments
for situating multiple environments within the same e-scape, and as such will be
undertaken in the final year of work should the initial studies suggest the line of
development to be useful.
From this variety of possibilities for transportation can be drawn a model
which fits well with the aims of the TIC demonstrator, and also relates closely to
supporting work undertaken in eSCAPE. The Place artwork has several
interesting properties as a transportation device which are synergistic with the
original intention of the work, taking both the TIC demonstrator, and the Place
artwork further. Place naturally presents real images of a collection of related
places, and provides a metaphor for moving between them. Within the concept of
the TIC electronic landscape, the possibility of situating Place cylinders at
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"viewpoint" sites around the TIC locale raises the possibility of integrating still
panoramic views of the physical landscape within the virtual. This multi-media
technique has been found valuable in other Virtual Environment projects as it
permits a closer psychological linkage to be formed between the virtual and real
worlds [13], and is particularly relevant to the TIC application where real views
of the actual places of interest are of fundamental significance. The basic idea
then is to situate Place cylinders within the landscape. Participants can move into
the cylinder, and will then see a panorama of the physical landscape from the
corresponding real viewpoint. To permit transportation to related places of
interest, an alternate form of the place cylinder can be co-located which presents a
sequence of images, one for each of the related places. Moving through the image
takes the participant to the corresponding Place elsewhere in the landscape. Some
means of distinguishing between the single panorama view from the real
viewpoint, and the collection of related places is required. This could be achieved
by some "switch" however, a better use of "Space as a Resource" is to suggest
some alternate domain in which this trans-dimensional possibility for transport
exists. For TIC, a useful metaphor for this is situate the second Place
"underground" physically beneath the panoramic viewpoint Place. A term for
coined for describing this vehicle for displaying and moving between related
Places is the "Semantic Subway", playing upon a familiar transportation
metaphor. Such a mechanism does require an interaction to instigate the
movement between the panorama Place and the underground Place, the correct
metaphor for which should be left open to be informed by the preliminary trials.
The metaphor is sufficiently attractive and promising to be worthy of
investigation, and so it is recommended that it be adopted in the prototype. To be
satisfactory for larger scale demonstrators the issue of scale will need to be
addressed, namely a structuring device to permit Place to express linkages where
there are many places of interest leading from the current position. An area for
experimentation is the animation of transport between the Places in the Subway.
Instantaneous transport is the simple model, yet it is felt important to convey
physical distance between Places by the time taken to move between them, as for
example reported in the early work of Xerox [17]. The prototype should be
developed to permit such experimental evolution.

Places of interest
The places of interest themselves, (e.g. restaurants, hotels, inns, museums and
such), require a representation within the TIC landscape. This inevitably is a
choice between iconic, abstract representations and more accurate geometric
models with textured detail. In addition, further information is appropriately
associated with such places of interest, and this is either of a "brochure" nature, or
a more detailed model nature (for example, modelling the inside of a building, or
other "e-scape" associated with it), or some interactional information such as
booking facilities. All of this kind of information is essentially abstracted as
either presentable in a browser, as a three dimensional modelling information. To
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a first approximation for the prototype it is appropriate to assume it can be
catered for either in the browser, or by some representation in the TIC landscape.
The linkage to other places (e-scapes) will be treated separately below.
In order to provide sufficient scope for the TIC prototype studies to be
informative, a large number of objects will need to be constructed. The nature of
the TIC application is that certain attractions are more individual and significant
than others, and form "landmarks" in the scene, and so will require individual
modeling. This is a labour intensive task, but necessary as it is the detailed
representation of such attractions that is significant to the application. For items
of a more generic nature, for example Inns, restaurants, a provisional solution is
to use a generic icon for each class of object, permitting a larger area to be
populated with information. As time and interest suggests, detail can be filled in
for items deemed significant. The important concern in the initial studies is to
rapidly generate the TIC landscape with enough individual detail of significant
features and attractions, together with enough overall information, to occasion
useful commentary and interaction from participants in the studies.
Implementation issues are raised in managing the complexity of geometry for
the scene as discussed in the first part of this chapter, which must be addressed
within the prototype architecture, and it is the geometric complexity of the
artifacts in the scene that bears most heavily upon this. However, sufficient
experience has been gained from the year one cityscape technical study to
understand the appropriate strategies, and the general level of complexity that can
be accommodated on the delivery platforms. The approaches adopted in this
regard are appropriately detailed in the following chapters.

Physical geography and scale
The spatial layout of the topography is inherently significant for the TIC
application if part of its aim is to provide an orienting, navigational affordance to
the participant. An aim therefore is to provide an accurate scaling of object
representations within the scene, and in relation to the geographic situation, such
that the perceptual impression of scale is essentially concordant with the
experience of the physical scene. Scale is one tool for presenting the significance
of attractions returned from search results, and admits of two essential
possibilities. One is to adjust the scale of the attraction representations to reflect
their significance, the other is to distort the groundplane to bring the more
significant attractions closer to the point of the participant. Both are valid,
however distorting the groundplane is the more disconcerting with regard to
normal experience, and also produces a variety of views in which the topology
bears little relation to physical reality. As part of the hypothesised value of the
physical e-scape is that it affords familiarity to be acquired with a particular
layout of an information space, the distortion of the groundplane is relegated to a
possible experiment for further investigation, rather than a core element of the
prototype. Distortion of the individual attraction representations has similar
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objections, but of a lesser order as the essential groundplane coordinate frame
remains undistorted, providing the necessary familiar plane of reference against
which to set experience. The logical intermediary is to maintain the groundplane
of attractions intact, but to distort the vertical scale of the objects for significance
representation. In order to maintain something of a familiar representation
however the lateral dimensions require adjustment, resulting in a requirement for
an effect familiar to cartoon animators. This approach to significance
representation has the desired attributes, leaving only the issue of managing
scaling for objects physically close together to be resolved. To reduce perceptual
discontinuities it is desirable to permit these scaling distortions to be animated
smoothly, which offers the option of continually animating the transition if that is
deemed a useful method of continually highlighting change. The implications for
the implementation are that a general mechanism to distort arbitrary attraction
representations in accord with this principle is required.
The groundplane itself has a number of options for its generation and
representation. A vectorised form of street and boundary information is one
approach, which has the advantage of economy or representation, and for some
cities is available commercially together with spot heights of buildings. For TIC
the aim is not to represent all buildings within the city however as this further
occludes of the relevant "attraction" information, instead representing attractions
and significant navigational landmarks is more in keeping with the practice
observed in the TIC office, and with the rendering of tourist guide maps or
brochures. Thus spot height information which would allow rapid generation of
approximate building forms over the extent of the city does not provide the
apparent advantage for TIC. For the location of the TIC in the study no such prevectorised product exists, and would require significant effort to generate with
any accuracy. Furthermore, additional information is desirable concerning the
content of each enclosed area if colour keys are to be used to enhance
understanding of the terrain and its contents. The second approach is to take an
image representation based on an existing map as the basis of the groundplane.
This has the advantage of ready generation of the map which can then include a
variety of existing features in that representation, for example road names, colour
coding, and indications of items of interest pertaining to the particular source
employed. This also permits ready experimentation with a variety of maps as the
basis of groundplane generation, and for the information contained within the
image to act as a useful starting point for constructing and laying out features in
the terrain. As the image can be information rich, items presumed to be of a lesser
significance can still exist and be an object of discourse in the initial studies, to
be subsequently incorporated in alternate forms if deemed to become significant.
The disadvantage of the image map is the management of a large texture by the
graphics and spatial management system. As such textures incur texture memory
overheads, or imply the paging of texture to and from main memory on some
architecures (for example current PCs) there are implications for the hardware
platforms upon which they can be accommodated, and hence the management of
a large texture as the basis of the groundplane becomes an implementation
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concern. The presumption in these models is that the groundplane is indeed a
plane, and does not contain contour heights for the ground itself. This is
appropriate for the TIC location, but is clearly not generally so. An economy for
the prototype is that the issue of a contoured landscape will not be considered as
it does not bear directly upon the central issues of study. Other than the modelling
implications, the main effect of contoured groundplanes would be in
complicating occlusion culling and related optimisations.

Subjectivity as an issue
If participants in a shared TIC application are each making queries which result in
perceivable changes in the presented scene, then the issue of how these changes is
manifest for other participants is raised. The issue is termed "subjective views"
and is the subject of some confusion within the VR community as it covers a
multitude of possible interpretations1. For the TIC application, this is a point of
departure from the web-browser/search-engine model in which users are unaware
of the presence of others using the system. In TIC, one of the attractions of the
environment is the possibility of sharing it with other users, who may be at
geographically remote locations.
As the initial study exposes single users to the proposed environment, the issue
of subjective views for multiple users is secondary at this stage. Nonetheless, as
there are clear architectural design implications for which some account must be
taken in this initial design. Though much philosophical debate can be had
concerning the nature, attraction, and disadvantages of subjectivity in the virtual
environment, the implementation issues can be treated quite cleanly, leaving
adequate scope for exploration and evaluation within the architectural framework.
The basis of subjectivity is that the perception of the same scene is in some way
different for each participant. Manifestations of this range from the pragmatic fact
that each participant sees the scene from a different viewpoint, to extremes where
the presentation to each participant is wildly different. In some respects this latter
extreme is analogous to database management systems where the view presented
to one user is tailored to their requirements, yet the underlying database itself is
the same for all users. An trite example of such subjectivity in Virtual
Environments would be for a design review of process plant presenting the
objects in the scene according to the management role of the participant: the
financial controller sees the plant rendered according to the cost of components,
the engineer by function, the production manager by order in the production
schedule and delays. The important point is that the participants are seeing these
bespoke views whilst co-operatively viewing the same underlying shared
environment.
For TIC, the possibilities for presenting query results in the shared world range
from participants only seeing effects arising from their own queries, to seeing
1

see for example the taxonomy of subjectivity in [16]
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some agglomerated view of effects based upon the activities of others, or groups
of others, past or present, sharing the environment. The possibility that the results
of queries may in some way be saved, replayed and operated upon, must also be
accounted for. These options all, one way or another, relate the underlying
"objective" state of the application (attractions, locations) to the presentational
interpretation taking place on each "viewer" looking onto the scene. Hence to
afford experimentation with these options requires that the structures representing
these objective shared attributes are maintained distinct from local interpretations
placed upon them. As local interpretations are still interpretations of an object in
the world, this requires that the object is capable of serving the varying requested
representations of itself, or indications that permit representations to be
constructed, and that the local viewer is capable of rendering the desired
interpretation based upon this information. Accounting for group hallucinations
requires a further degree of communication where some notion of the state of that
shared, yet group-private view must be maintained. One simple approach for this
is to maintain a proxy object representing the group, and maintaining that shared
state. A more sophisticated approach is to use the notion of "environments" [15]
which are overlapping interpretive spaces which could be briefly characterised as
overlapping universes which may share objects.

Linkage, and the Embedded Environment
An e-scape is an electronic landscape within which other environments and other
e-scapes can exist - a "place where places meet". This concept can be explored at
a preliminary level within the TIC demonstrator by embedding linkage via the
standard web tools, but the aim is also to expand TIC as a technology
demonstrator exploring the richer, more expressive, mechanisms of interenvironment mapping and transport that are fundamental to the electronic
landscape.
TIC self evidently involves information that lies outside the coarse physical
representation of form in the 3D environment. Much of the detailed information
content associated with the real-world TIC is of a textual nature, and is available
increasingly via HTML pages. WEB links represent perhaps the most obvious
though least novel of the possibilities for situating environments and information
within TIC. These web-related resources provide access to a quite complementary
forms of information presentation that are readily understood. Linkage to this is
in principle straight forward and merely requires the presence of a browser
interface, either physically located in a separate window, or in some form
embedded in the 3D world. As current immersive display technologies are quite
limited in resolution, text is inappropriate and so in this mode at least, it is
common to extract some indication of the textual content to map into the world,
for example in the case of the Web Planetarium the first image contained in a
page is used. Beyond the current limitations of display resolution however, there
are no conceptual difficulties in embedding this textual presentation into the three
dimensional world. For the separate window alternative which presents itself as
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the currently viable option for detailed use of text, the interaction interface is
clear. In both cases however, it is desirable to activate links from within the 3D
world, and this can be achieved straight forwardly by selecting the associated 3D
objects. A tighter integration between these technologies can be achieved by
using the web page information as one aspect of the underlying database, and this
is increasingly common practice. Hence, an appropriate strategy for maintaining
the TIC data which provides good utility and flexibility is to combine a HTML
based information representation, with a database server (for example an SQL
engine). This yields the flexibility of free format HTML, useful for commentary
information and the URL mechanism for resource identification, and search
engine integration, thereby gaining the structured querying operations of a
conventional database.
Beyond the conventional browser paradigms lie other modalities for linkage to
alternate information spaces, which raise more interesting opportunities and
issues for the wider remit of an e-scape. One such alternate is the discontinuous
embedding of related three dimensional information within the landscape. Taking
an immediate and literal interpretation of the TIC application yields the modelling
of the internal structure of attractions as one such example; the interior of a hotel,
or the layout of the museum. These bear closely on explicit TIC concerns, making
available the content and inner structure of places of interest for casual
investigation. By partitioning the scene into external environment and internal
detail the obvious graphical optimisations can be exploited and from a
technological standpoint at least the situation appears as an external landscape
populated by other places embedded within it.
For both the specific aims of a TIC demonstrator, and the more general
purposes of e-scape, it is desirable to construct a framework supporting this level
of embedding and partitioning. By generalising such a supporting framework
from the outset the design can aim to facilitate richer notions of embedded places,
applications and environments raised elsewhere in the e-scape programme. The
move from enclosing, to contained environment is commonly interpreted as a
discontinuous transition, from a static external representation of an artifact,
through the doorway or portal to the model or application responsible for its inner
state: one moves through the doorway of the texture mapped building into the
foyer of the internal model. This discontinuity is exemplified by the pause during
which the new model is loaded, unless care has been taken to prefetch the model
as the participant enters the locale, which requires a threaded implementation. By
formally regarding the "attractions" in the landscape as objects with external and
internal representations, and taking account of the need for transitions between
these presentations, scope is admitted for the dynamic generation of external
appearance from the current internal, more detailed, state of the environment. A
framework incorporating this principle can treat objects as less static and
fundamentally opaque, by dynamically generating external presentations based
upon the current internal state of the detailed application. This is most evidently
useful where the object being regarded naturally requires internal structure to be
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visible externally, for example in the context of TIC, a tower such as the
Blackpool, or the Eiffel tower, can present an external appearance that
incorporates representations of other users within it and their current location or
activity. By extension, an object representing a more complex environment or
application, such as a TIC for another resort, or the legible city artwork, can also
in principle be supported by this approach by explicitly providing for these
dynamically generated external presentations. What this leads toward is a more
seamless transition between the environments embedded within the electronic
landscape. In the limit, the goal is to unite the external and internal presentations
so that a seamless transition in both graphical, and behavioural levels of detail
can be achieved so that as one moves though the electronic landscape one travels
through the environments and applications embedded within it, largely unaware
that these transitions are taking place. An example of this kind is the
implementation of the distributed legible city, in which three cities are situated
within the environment, and the participants travel seamlessly between them,
cycling out of Karlsruhe across an intervening space, and into Manhattan or
Amsterdam. In that case however the effect is achieved not by a general
framework for seamless embedding, but through optimisation techniques
available through the Maverik VR micro-kernel [7] that permit the information
for all three cities to be co-resident, even on quite modest hardware1. This model
of "seamless" embedding within the e-scape would be the most technically
sophisticated rendition of the "place where places meet" concept. Some of the
underlying techniques permitting this coherent framework for managing
embedded applications exist and are the subject of current experimentation. In
designing the TIC demonstrator we wish to be cogniscant of future evolution
along this axis of VE systems architecture, as it is fundamental to the concept of a
multi-user, multi-environment electronic landscape.

Distribution and synchronisation
Shared VEs raise key issues that cannot ultimately be solved solely by faster
technology. Fundamentally insurmountable network latencies mean that remote
participants cannot experience a shared VE without some loss of synchronisation
for their shared activities. The more important the need for tightly coupled
interactions, the more evident is this constraint. For example, two remote
participants sharing the task of carrying a ladder through an obstructed space
cannot perform this task as they would in the real world; the communications
delays dominate the interaction. To address this issue requires a multidisciplinary approach. Firstly the real needs of large scale shared VE applications
must be better understood so that we can determine the contexts in which these
constraints are in fact significant. Secondly better metrics and understanding of
1

As remarked, the conventional "general purpose" VR system approach requiring the model to be exported
as a polygonal scene graph, causes even large graphics workstations to struggle with a model the size of
one Legible City.
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the psychology of perception, and the significant factors in maintaining continuity
of experience in VEs is necessary. Thirdly systems frameworks must be
developed to address these topics without compromising the other demands
placed on VEs that operate with large scale applications. Novel and interesting
solutions to these problems appear possible, and background work involving the
separation of perception in VEs from the operation of the underlying synchronous
realities is an ongoing research area for the AIG at Manchester, with the aim of
producing participant experiences of environments as being smooth and
continuous independent of the network latencies or synchronisation failures, and
the consequent general deterioration of the maintenance of causal relationships. If
user studies of TIC show the need for shared interaction at some fine level of
granularity, this area will become significant. The initial TIC prototype does not
raise issues of distribution, however these will inevitably arise if later
experiments involve operation between remote partner sites. At this stage of
design for the TIC prototype it is merely necessary to flag the observation that
interactions requiring closely coupled communications between participants will
not scale well across geographically dispersed locations. Ongoing research by
partners in the project can be drawn on to address such specific difficulties with
best current practice as required.

Working with and learning from others
An e-scape would be a lonely place with only a single user, and the concept of the
shared environment is fundamental to the overall vision of the project. For TIC
therefore, the development must readily support a multi-inhabited space, with the
attendant aspects of distribution, synchronisation, interaction and subjectivity that
have already been raised. There is a quite clear staged development path for
addressing these concerns. The initial study is a single user situation, but the
design will from the outset permit sharing of the space. Techniques for addressing
synchronisation over geographical distances have been discussed, and can be
experimented with incrementally as the nature of required interactions develops
within the demonstrator. The Distributed Legible City provided one testing
ground for this aspect of development, and a current investigation is seeking to
develop a general mechanism for smoothing discontinuities [12]. At the stage of
the prototype TIC installation, the important point is again to develop the
architectural framework in full awareness of the range of techniques that are
likely to be the subject of later experimentation.
Beyond the basic requirement for distribution, the specific modalities of
shared interactions raise particular concerns for the implementation framework.
Aural interaction between participants is a significant issue. Few existing
distributed VE systems have found speech transport over IP connections to be
satisfactory; the bandwidth requirements are significant, and can badly affect
performance of the system when used on any commonly available public
networking infrastructure. Appreciating this fact the Distributed Legible City
prototype was designed to use dedicated audio channels. Digital IP multiplexed
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audio is readily available via a number of packages (for example the Robust
Audio Tool), but at this time there seems little alternative when using such media
other than to accept the performance limitations of audio across conventional
digital transports for mass use. For localised demonstrations where speech
communication is a key factor, dedicated audio devices and transport appears the
better suited alternative at present.
Providing a historical trace of other participants activities within the world is
one mechanism to bring the environment to life though and creating the sense of
shared community, past or present. The essential feature here is to capture the
trails left by others, and to facilitate the persistence of commentary left by them.
Creative and dynamic use of traces and trails are suggested and explored in the
supporting work of the Nuzzle Afar interactive art piece. Within the TIC
application such notions require additional attention if they are to operate
meaningfully in environments with numerous users without becoming cluttered
and confused. Several opportunities present themselves, including relating the
trails shown to query results, showing trails and commentaries of those with
similar apparent interests, agglomerating trail data into an overall representation
of the activities of masses, or though the direct representation of others as
crowds1.
Interaction and co-operation via metaphors such as traces, trails, or graffiti
present few obvious problems for implementation, and the issues are more
concerned with the precise nature of such metaphors. An initial mechanism that
would allow commentary to be left by visitors is the use of the whiteboard
metaphor or visitors book, though this is bound to textual entry. Enlarging this
affordance suggests quite naturally the notion of "Graffiti" or walls upon which
people can leave written commentary. The extreme form of this paradigm could
be regarded as the legible city, in which the buildings are themselves replaced by
these commentaries, and which form the central element of interest and social
discourse. Overcoming the limitations of keyboard based text entry admits of a
number of solutions. Speech input technology is now quite effective, though
requires some training of the system with the specific users. Nonetheless this is
one credible manner in which textual commentary can be generated readily for
the immersed user. Another alternative is to adopt the gesturally oriented text
entry format used in systems such as the Palm Pilot's "Graffiti" entry system,
which has had considerable success as an easily learnt text entry method that has
obvious application in immersed worlds where gestures could be performed via
tracked hand movements. All of these methods raise new problems of managing
and presenting larger volumes of textual commentary, and of more directly social
issues such as censorship or moderation. One attempt for addressing the latter
would be to limit authorial status to participants validated such that attribution
can be associated with the commentary. In this way those who might feel
1

see for example the demonstration of efficient crowd activity which brings a simple scene to life at
http://aig.cs.man.ac.uk/movies/populated city.mpv - this is a 5Mbyte movie.

September 1999

65

eSCAPE

The Tourist Physical Electronic Landscape Demonstrator

inhibited by supplying such information are still free to participate in the world,
though not to add commentary to it. Though it is possible to speculate about how
such facilities may be used in practice, and the kinds of content that may be
generated or would be of interest to other participants, real understanding is likely
to be the result of seeing how such affordances are actually used in practice.
Clearly therefore these commentaries and trails are best implemented as part of
the extensions into the multi-user studies of TIC.

Concluding remarks on the design context
In this section we have considered issues relevant to the TIC prototype design, set
against the larger scale issues for the more general vision of the physical
electronic landscape. The general message here is that of cogniscance of the
framework that must be developed if the larger scale purpose is to be served,
whilst taking issues of direct relevance to the TIC demonstrator as concrete
examples to be addressed in the implementation. Thus the prototype is both a
demonstration of the TIC application, but more importantly it is suggestive of the
framework evolving to support electronic landscapes.
Some of the concerns raised are of a general nature (for example, distribution,
spatial management, embedding environments) which must be attended to in this
evolving framework, others are quite specific to the TIC prototype (for example
the groundplane and "attraction" representations). Given this design development
commentary, several instantiations of the TIC application are possible. The
following chapter presents the particular instantiation implemented as the vehicle
for the initial studies. The discussion already presented in this chapter providess
the overall rationale justifying the nature of the prototype implementation. In the
following description we therefore assume this rationale, and attend more
particularly to the details of the actual concrete implementation.
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Overview of the environment
This chapter describes the physical electronic landscape demonstrator used in the
Tourist Information Centre (TIC demonstrator). Although developed to meet the
needs of demonstrating within a real world setting, and allowing us to develop a
real world electronic landscape, the architecture was designed in manner suitable
to support a generic set of “physical” electronic environments. This class of
electronic landscape provides a facsimile of the real world and focuses on the
presentation of environments composed on objects which can be put into a 3D
space at locations that are meaningful within that space. This is in contrast to the
abstract electronic landscape described in deliverable D4.1 where placement is
determined from properties of the object in physical electronic landscapes
location of an object within these environments is meaningful because they are
placed there.
Placement of objects provides a designated point of reference in arranging
these landscapes, allowing users to become familiar with these environments over
a period of time. Similarly, the placement of objects may be used to mimic
external environments allowing users to exploit their knowledge of these
environments as a resource in understanding these environments. So for example,
the buildings and attractions in Morecambe have meaningful locations within the
Morecambe landscape and town. This type of physical electronic landscape
provides its users with familiar and everyday cues and features that help them to
understand and navigate within the world. For example, we found in the work of
the first year of eSCAPE that users of physical electronic landscapes intuitively
use 'roads' and 'paths' provided in an electronic landscape as they are familiar
concepts and objects.
The architecture reflects the meeting of electronic environments central to our
consideration by allowing electronic landscapes to consist of sub-landscapes,
worlds, scenes or objects. Each of these components is considered to have a wellknown location within the landscape. In order to provide a fixed sense of location
the electronic landscape exploits the general physical e-scape model by assuming
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each landscape has a ground plane on which objects are placed. Location in the
environment corresponds to the landscape ground plane and represents a flat 2D
map of the region. The architecture separates the information about the individual
components of the e-scape from the landscape itself. This extensible approach
allows developers and users to form very rich e-scapes by adding or altering the
initial world with updated or new components as necessary. In the Morecambe
TIC demonstrator the system defines a few well-known sites and attractions but it
is a simple task to add new sites as necessary.
In addition to a representation of objects in the world and their location each
object also has more detailed information associated with them. This semantic
information describes the data the object represents and provides a means of
searching for objects in the environment. Thus users can find more details about
objects and find objects based on this information rather than the location and
representation of the object in the world alone. This underlying semantic material
need to be flexible as components placed within the environments may represent
a wide variety of objects and other landscapes.
To provide for a flexible representation of the underlying semantic information
and to allow the developed environment to be as extensible as possible the
architecture exploits existing Internet protocols and services. The electronic
environment extends underlying web based protocols to allow information
describing each object to be represented as web pages. This allows the web pages
to reflect a diverse set of information associated with the objects in the world
ranging from textual descriptions to URL entry points into other world. Given
that the web based information reflects the content associated with the objects in
the world the use of the web allows users to search for the information using
established web technologies and to reflect this search within the electronic
landscapes.
Figure 5 shows the various components of the architecture, which consider three
main areas of functionality:
• the Web search facility, which finds near matches for simple queries over a
set of Web pages
• Resources and the resource database, which have details of the subworlds/places/components/sites and how these are displayed
• the Visualiser, which displays the actual e-scape
For the TIC demonstrator the Deva VR system is the visualiser and draws upon
the resources and information provided by a mySQL database of metainformation and resources (held behind an Apache Web server) to visualise an escape of Morecambe. The search facilities are provided by a modified version of
the ‘dig’ engine.
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Figure 5: Overall architecture of the TIC demonstrator

The developed architecture provides extensible and scaleable support for the
development of a potentially rather diverse set of physical electronic landscapes.
This means that support needs to make a clear separation between the
presentation of information within the virtual environment and the underlying
semantic nature of this information. This clear separation is analogous to the
architectural separation exploited in the MVC(REF) and ALV(REF) models and
allows the architecture to manage the virtual environment and underlying
application issues independently. The separation allows a scaleable approach to a
number of key aspects of this class of environment, including:
• A scaleable approach to graphical complexity as this is handled
independently of the state information associated with each component
making up the environment.
• An extensible collection of components can be supported as a central
repository is used to provide the information for the display component and
the underlying state information associated with the component.
• A variety of behaviours can be represented and exploited within the visual
component independently of the underlying state information and an
extensible set of applications may manipulate this externalised state.
• The use of a distributed underlying architecture allows a geographically
disparate set of user to experience the resulting electronic environments
supported by the architecture.
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In the remainder of this chapter we shall consider the various components of the
architecture in more depth and consider how the various elements interact to
support the physical electronic landscape developed during the project.

The Web search facility
While the architecture exploits an central resource to provide a link between an
underlying state model and the corresponding environment display component
the architecture has deliberately sought to be a lightweight as possible in terms of
the underlying information model. To illustrate this and to provide extensibility
of information the current version of the architecture holds component
information as a set of web pages. The architecture uses a web search facility to
allows these to be searched using a simple web search facility. This web search
facility represents one of a potentially large number of applications that may work
within the architecture.
The web search facility provides a mechanism of searching Web-based
resources (on the Internet or behind the specific HTTP server in Figure 5) using
specific keywords. All resulting pages are ordered according to how well they
match that keyword search (in a percentage). For example, in the TIC
demonstrator a search for “polo” would return several Web pages for attractions
in Morecambe - the “Polo Tower” information page, “Frontier Land” (which
contains the Polo Tower) and so on. The search facility allows the system to
identify relevant resources for any search term a user may enter (Figure 6 below).

Figure 6: The ‘dig’ search engine

The search engine used in the TIC demonstrator is based on the “dig” search
engine and has been wrapped by several Java classes to allow remote applications
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(in this case the VE visualiser) to issues keyword queries through a socket-based
API and get the set of results back.
However, the component is more closely integrated with the environment and
unlike typical Web search engines, the query application does not return the
URLs of the matching web pages. Instead it uses information contained in the
database (see section below) to resolve these URLs into particular entries in the
database itself. The list of matches returned to the application contains a list of
database identifiers and their percentage match strengths against the search
parameters. This exploits the central links between the display portion of
components and the underlying state information held in the central repository to
allow the result of queries to be reflected as changes within the displayed
environment.
One of the problems faced in constructing the specific instance of the
architecture for the TIC demonstrator was the lack of on-line resources for
Morecambe (in contrast to other towns and cities like London). Therefore a set of
Web pages were custom-made for the application in order to produce keyword
matches for many common Morecambe sites (like the Polo Tower). These pages
are kept behind the system's own Web server shown in Figure 5.

The Database of Resources
The database of resources contains specific meta-information about the
components (whatever they may be) which constitute the e-scape being presented
by the application. In the case of the TIC demonstrator these are places of
interest, or sites, in Morecambe and are placed in a mySQL database.
This database of meta-data is used by the visualiser for a variety of tasks,
including obtaining the geometry and location for a particular site in order to
display it in the right place.
Figure 7 shows an example of an entry for a site in the database schema for the
TIC demonstrator, although any e-scape being visualised using this architecture
will consist of a similar if not identical schema.
ID
Sitename
Description
Type
Geometry
Coordinates
URL

131
Polo Tower
The famous Polo tower…
Landmark
Http://blah/Polo.ac
64223,12331
Http://blah/polo.html

Figure 7: Example of a TIC entry in the database schema

The ‘ID’ field uniquely identifies the site across the whole architecture and is the
identifier returned by the search engine above. The ‘sitename’ and ‘description’
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contain more human readable forms of describing the site and can be used by the
application provide more information to the user about a particular site.
The ‘type’ field enables sites to be categoriseed into similar groups. In this
example it is a landmark, but in the TIC demonstrator other site types include
‘restaurants’, ‘hotels’, ‘pubs’ and so on.
The ‘geometry’ and ‘coordinates’ fields defines what the component looks like
and where it should be located on the common ground-plane or 2D map of the escape. In this case it provides a URL where a 3D scene of the Morecambe
attraction can be found and a set of ordnance survey coordinates which directly
correspond to a location on the 2D map of Morecambe used by the visualiser.
Finally the ‘URL’ field contains the default Web page URL where information
can be found about the site. This field is used by the Web search engine to return
the database ‘ID’ of the percentage match for a keyword, rather than the URL
where the match occurred.
In several cases the actual data is merely referenced by entries in the
database and the information is held elsewhere, typically behind the web server.
This separation of some of the data provides a great deal of flexibility and
extensibility when building an e-scape. For example, the Polo Tower geometry
can be refined and edited at any time without needing to update the database by
simply replacing the 'polo.ac' file held behind the Web server. This method of
separating the data from the meta-data in the database enables the architecture to
grow to accommodate more and varied media, like audio and video for each site.
The media can be placed at the Web server (or at any URL in the internet) and
new fields can be added into the database schema to contain these URLs.
New sites can be added to the whole TIC demonstrator by simply adding
a new entry to this database. The current database is populated with 60 entries: 35
hotels, churches and pubs; and 25 landmarks and sites – each with a set of
ordnance survey coordinates to locate them in Morecambe.
Figure 8 shows some of the many models of Morecambe sites and
attractions which are held behind the Web server. The textures were gathered
using a digital camera during several visits to these sites.

74

eSCAPE Deliverable 4.2

Chapter Five

The Tourist Information Centre Electronic Landscape

Figure 8: Some models stored behind the web server

Locating the models
The components of the e-scape held in the SQL database and behind the web
server need to be placed onto some suitable ground-plan or map (typically
2D).This general arrangement is common to our broad understanding of this class
of electronic landscape. In the TIC demonstrator each component has a unique
ordnance survey position which identifies its physical location in Morecambe. An
initial prototype of the TIC demonstrator used a vectorised map of the
Morecambe streets where these various sites were placed. Unfortunately this
proved to be aesthetically very unsuitable and cause confusion amongst users and
a second highly detailed street map of Morecambe was used as the e-scape's
ground-plane (Figure 9). The various sites held in the database are located in
space with respect to this map using the ordnance survey map reference system.
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Figure 9: Detailed map of Morecambe as the e-scape ground-plane

Using the environment: Populating the
landscape
The separation between the display characteristics and the underlying state model
made publicly available by components within the landscape allow the electronic
landscape to be populated directly from the information in the central repository.
Any visualizer using this architecture can construct the electronic landscape from
the ground up using a few simple steps, starting with the common skeleton 2D
map where all the sub-components/worlds will be located. For the TIC
demonstrator this is the detailed map scan of Morecambe (Figure 9) and the
application is the Deva visualiser.
First, the application contacts the mySQL database and issues a query to get
•
the identifiers of all the entries contained in the database. The application can
then iterate through each of these identifiers to bring back each sites record
(shown in Figure 7).
Next, for each entry, extract its coordinates (expressed in terms of the 2D
•
map) and the URL of the site's scene data. For the TIC demonstrator this is
the site's ordnance survey coordinates and the scene data URL will normally
point to a 3D scene description held behind the TIC web server.
If no scene link is defined in the database (i.e. there is no associated 3D scene
•
description for the site), then the application can use some default
visualisation. In the TIC demonstrator example the ‘type’ field is used to
identify suitable default geometry – using a “knife and fork” for a restaurant,
or a “pint glass” for a pub and so on.
Once some suitable visualisation has been identified place it at the site's
•
coordinates on the 2D map.
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As new entries are added to the database the visualisation automatically
become richer and more populated but no changes are required to the application
(the TIC demonstrator) because of the separation and classification of the e-scape
component meta-information into the database and the actual 3D data (etc.) held
behind the web server.

Using the environment
Once the application has the e-scape displayed the user can experience alterations
to the environment that reflect underlying applications manipulations of the state
information. In the case of the tourist information centre the key application is
searching the environment and the supporting application focuses on searching
the environment and displaying these results to the users of the environment.
Users can search the environment using keywords through the query application.
How the results of these searches are depicted on the e-scape to the user is the
responsibility of the application visualising the e-scape.
In the tourist information centre demonstrator this is done by deforming the
3D geometry connected with the site occurring in the search result. The stronger
the match in the search the larger the building or site is deformed. Users can
therefore quickly see what buildings or sites closely match their search as these
buildings will grow and be deformed more than others in the e-scape. Users can
then navigate to these buildings to investigate them more fully.
The visualiser initiates the search process in the tourist information centre
demonstrator. When the user types a phrase or keyword into a text entry box,
Maverik contacts the Java query engine via a TCP network connection. The query
engine searches its set of known web pages for the phrase or keyword, giving a
percentage match for each page against the text. Rather than return the actual
URLs corresponding to the search back to the application (in this case, Deva) the
search engine uses the URL field in the database schema (Figure 7) to identify
which specific site the page (matching the text) is about.
The query engine then returns a list of percentile matches, in descending order,
of all the sites in the database (not the web pages), which match the text sent to it.
In the TIC demonstrator Deva uses these percentage values to deform the
buildings in the visualisation with the same ID as returned by the search.
This concludes the description of the database engine component of the TIC
demonstrator. The following sections describe the architecture of the Virtual
Environment component using the Deva (Pettifer & West, 1999) and MAVERIK
(Cook et al, 1998) VR systems. The description begins with an overview of these
software platforms, and concludes with details of the bespoke components built
for this particular environment. It should be emphasised once more that the
techniques described in this chapter are in the main general purpose mechanisms
suitable for use in any city-like (or ‘physically orientated’) electronic landscape,
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and that their specific realisation as part of a ‘tourist’ environment does not limit
their wider applicability.

The underlying virtual environment software
The management of any kind of virtual environment is a non-trivial task, since
meeting the most basic VE needs of generating an interactive frame rate in itself
often presents a significant computational workload. Generating a shared world
where multiple users may interact with one another introduces further
complexity, both technical and ‘social’, and providing for such interaction in an
environment generated from a large body of dynamic data is harder still. In the
following sections we describe the architectures of the VE systems used to
manage the TIC environment, and comment briefly on the approaches taken to
dealing with the various issues of scale highlighted in the previous chapter.
Deva and MAVERIK are two complementary virtual reality systems
developed in the Advanced Interfaces Group at The University of Manchester.
MAVERIK is a rendering and spatial management ‘kernel’, providing a suite of
optimised routines and a highly extensible framework, but aimed at single user,
single application environments. The Deva system adds to this functionality highlevel geographical distribution supporting multiple users, as well as an
infrastructure for the management of multiple applications and environments.
Both these systems are aimed at ‘large-scale’ environments in their own fields:
MAVERIK providing for scene complexity, proliferation of input and output
devices and complex spatial mangement, and Deva concentrating on providing a
comprehensible scheme for integrating large numbers of environments and
applications as well as optimising network bandwidth. The two systems are
tightly integrated, with Deva relying on MAVERIK to display the environments it
manages and to interface with input devices, and MAVERIK relying on Deva to
extend its functionality beyond single user worlds. The Deva system’s overall
approach to the management of multiple environments and techniques for dealing
with scale in terms of multiple landscapes was described in some detail in the
Year 1 eSCAPE deliverables (Pettifer & West, 1998). The emphasis in this report
is instead on the particular methods used in the generation of the ‘physically
orientated’ electronic landscape, and in particular of the Tourist Information
Centre landscape as an instance of this type of e-scape.

Overall VE system architecture
Deva is a client-server architecture: a single ‘virtual server’ that consists of a
number of processors connected by a high-speed local-area network provides the
centralised services and manages the behaviour of the objects situated in the
virtual worlds. Client ‘viewer’ processes connect via standard networking
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technology to the server, and are provided with information by the server in order
to present the user with a view into the virtual environment. A combination of
predictive, local rendering and perceptual filters are used to minimise the network
traffic between client and server, and to provide a coherent and consistent view of
the environment in the face of network delays and limited bandwidth. The Deva
server maintains the ‘definitive’ or ‘objective’ state and behaviour of each nonuser entity in the environment, while each client contains only ‘ghosts’ of the
objects that are manipulated locally through negotiations with the server in order
to provide plausible behaviour when synchronisation with the server across the
network becomes impractical.

Server 1

Server 2

Server n

Environment
Manager

Environment
Manager

Environment
Manager

Entity Manager

Entity Manager

Entity Manager

Name Server

Name Server

Name Server

Deva Virtual Server

Client 1
Client N
Client 2

Figure 10: The Deva architecture

The TIC application consists of a single Deva server (which may transparently
contain any number of processors, though for this example environment the
behavioural processing load is light enough to be managed by a single machine)
an arbitrary number of client viewers, one per user. In addition, a separate ‘Deva
application’ process controls the instantiation of the environment and its contents,
and mediates communication with the database and web components of the
prototype.
The basic functionality of a Deva environment, which allows the creation of
objects and the specification of their behaviour is supplemented by MAVERIK
modules that generate the ‘special effects’ necessary for the TIC prototype,
namely the non-linear scaling and the semi-transparent cylinders for the ‘Place’
panoramas. These various aspects will be described in turn in the following
sections.
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The hardware
The prototype demonstrator runs using two Linux based 450Mhz PCs, one
equipped with Voodoo2 graphics accelerators, and acting as the Deva visualiser,
the other running the ‘server’ end of the software, including the Deva server, the
database, and, in this case the web browser (since once activated, the Voodoo2
hardware ‘takes over’ the visualiser’s screen entirely and does not allow for other
windows to be displayed). Thus two screens are used during the demonstration;
one displaying the 3D environment, the other acting as a browser window and
control console for administering the system.

Components of the TIC prototype
Creating the TIC’s environment
The instantiation of the various objects in the environment is controlled by a
single application that connects to both the database system and the Deva server.
Having requested a fresh Deva environment from the server, the application
proceeds to query the database and send instructions to the server to populate the
environment with buildings, with geometry and location is defined in the
database.
The large majority of the buildings and artefacts in the TIC environment are
models built using the AC3D object editor (http://comp.lancs.ac.uk/andy). Some
geometrically represent the appropriate real-world building, whilst others are
geometrically simpler and have texture maps taken from the real world applied as
decals.
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Figure 11: The clock tower and 'The Station'

For the prototype, the buildings have all been hand crafted: a relatively time
consuming and laborious task even for the small landscape represented here. It is
envisioned however, that as 3D hardware for personal computers becomes more
readily available, the amount of geometry available on the web will increase
dramatically (in the same way that other forms of multi-media data such as video
and audio are now ubiquitous on the internet). The ability to download
geometries from the web-pages associated with the buildings allows large
landscape to be generated at little cost. The database architecture is designed to
capitalise upon such availability.
Many of the common types of buildings in the TIC VE are represented by
standard ‘iconographic’ geometries where no customised models have been built.
For example, public houses and bars are represented by ‘Pint Pots’, and Hotels by
monopoly-like buildings as shown in the figures below.

Figure 12: Hotels and Pintpots/Public houses

The intention here is to generate a standard set of 3D icons suitable for
representing the different types of application, place and sub-environments that
could be situated in such a landscape. These could be tailored to depict the main
features of the object or environment they represent, much in the same manner as
history tunnels described in eSCAPE D3.1 (Rodden & Trevor, 1998).

User interaction with the environment
The user’s interaction with the VE is managed at a ‘device’ level by MAVERIK,
with the effects of device manipulation (e.g. key presses, mouse or joystick
movements) being distributed to other user’s of the system in terms of perceived
results by Deva’s communication layer (e.g. movement of the avatar, selection of
objects).
The default MAVERIK navigator for this application is configured as follows:
Main Keyboard Controls:
Cursor left
September 1999
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Cursor right:
Cursor up
Cursor down
Page Up
Page Down
‘1’
SPACEBAR

rotate avatar’s body clockwise
move body forwards at ‘walking pace’
move body backwards at ‘walking pace’
fly upwards
descend
initiate query
activate descent in Place cylinder

Auxiliary keyboard controls:
‘R’
‘M’

reset viewer
toggle navigation mode

Mouse controls:
Move left
Move right
Move up
Move down
Click + move left
Click + move right
Click + move up
Click + move down

‘look’ anticlockwise
‘look’ clockwise
‘look’ upwards
‘look’ downwards
rotate body anticlockwise
rotate body clockwise
move forwards rapidly
move backwards rapidly

The controls are based on the popular configuration used in many
contemporary VR style computer games such as Quake and Unreal, and allow a
combination of detailed movement using the cursor keys whilst still freely
looking around using the mouse, as well as the ability to move rapidly (though in
a less well controlled manner) using the clicked mouse. The particular
combination of navigation controls is implemented as a MAVERIK navigator
function, and can easily be replaced by more sophisticated input devices or
navigational metaphors as necessary (e.g. Hubbold et al, 1999).

Searching the database
The final overall design of the physically orientated landscape includes separate
windows or environments for formulating the queries that guide the users towards
items of interest in the environment (it may even transpire that the more abstract
style landscapes form an appropriate mechanism for arranging initial high-level
queries, however such investigations of points of integration are intended for the
final year of the project). This current prototype includes limited search
functionality from ‘within’ the VE using keyword searches typed at the keyboard.
Though typing commands at a keyboard is clearly an appropriate form of
interaction for some applications, in this context it is merely a stop-gap until the
more sophisticated searching mechanisms are in place. The particular limitation
of keyboard based input is that it excludes the possiblity of using immersive
technology such as head-mounted displays (finding the keyboard, let alone
finding a particular key, is a difficult enough task when wearing a HMD, and
additionally performing such complex tasks in the ‘real world’ is likely to
significantly reduce any experience of presence in the VE).
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Regardless of the mechanism used to generate the desired keywords, the
search engine examines the associated web pages and returns a set of object
identifiers and ‘interest values’ generated by keyword frequency. These results
are sent to the viewer belonging to the originating user, and cause for that viewer
only non-linear scaling of the targeted buildings according to the degree of
interest. Thus a degree of subjectivity is introduced into the environment,
whereby the physical arrangement of the environment’s contents on the
groundplane are shared between inhabitants (i.e. all inhabitants will agree that
there is ‘one mile as the crow flies between the Polo Tower and the Clock
Tower’) however the vertical scaling of each building may differ from user to
user depending on their particular interests.

The groundplane
The environment’s groundplane in this instance is generated from an actual map
of the physical locale of Morecambe. This particular map is a ‘tiled’ scanned
image, and thus contains all the information associated with street names and
regions from the original ordinance map. The MAVERIK module responsible for
rendering the groundplane renders only the set of tiles visible from the current
viewpoint, thus reducing the number of textures necessary to hold in memory at
any one time. In this prototype, the models are placed on the groundplane
according to their geographical location in the real world. Techniques for
automatically generating city-like structures and groundplanes, that can be
‘seeded’ by more abstract data are investigated in Chapter 5 of Deliverable 5.1,
enabling this style of visualisation to be extended to cover non-literal
environments.

Scalable artefacts
Places of interest in the environment are highlighted by a non-linear scaling such
that the ‘footprint’ (i.e. area in contact with the groundplane) of the building and
its position relative to the other landscape artefacts remains constant, but its
prominence in the landscape is enhanced. A MAVERIK dynamically loadable
module was written to perform this particular function, since a different degree of
translation away from the vertical axis of the object needs to be applied to each
vertex of the model’s geometry (the non-linear transformation can not be
represented for all points in the traditional 4x4 matrix format).
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Figure 13: The polo tower in normal and highlighted form

‘Place’ cylinders
The ‘Place’ (based on the art installation ‘Place – a user’s manual’) cylinders
consist of two compartments, one above ground and one below. The component
of the cylinder visible above ground contains a 360 degree panoramic image,
taken from the real-world counterpart to the cylinder’s position in the virtual
environment. That is, standing centrally inside a place cylinder, one is presented
with a faithful view of the real-world as seen from that geographical location. The
panoramas in this prototype have been captured using a RoundShot camera.

Figure 14: The Morecambe panoramas

When unoccupied, the cylinders flatten themselves down onto the
groundplane, appearing as a marked disk. As a user’s avatar approaches the disc
on above ground side, the cylinder spins up into view, presenting a semi
transparent view inside. This enables avatars arriving later to gauge the number of
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other inhabitants before entering an activated cylinder, and at the same time to
have some impression of the panorama presented inside.

Figure 15: A place cylinder from outside, and from within

Avatars
The user’s are currently represented by the default Deva/MAVERIK ‘walking
avatar’, a humanoid representation with the following features:
• A walking/running motion with appropriate animation determined by the
avatar’s velocity.
• Articulated arm movement, enabling simple ‘holding’ and ‘pointing’ actions
(with use of a ‘virtual laser pointer’ to aim at distant objects).
• A movable head that may be slaved to immersive input devices in order to
provide other users with cues as to the user’s viewing direction.

Figure 16: Avatars using a place cylinder

The TIC prototype has enabled an initial study of a 'physical e-scape', the
results of which are presented in the following chapter of this deliverable.
Technically, there is still much to do in order to move the prototype forward into
being a real electronic landscape. On a purely mechanical level, there is the need
to introduce culling and graphical optimization routines to enable a more
September 1999

85

eSCAPE

The Tourist Physical Electronic Landscape Demonstrator

appropriate frame rate for such a large environment, and to investigate the use of
more natural navigation devices. The strengths and weaknesses of using a
facsimile of a real-world environment as a setting for an electronic landscape are
discussed in the next chapter and future directions for this prototype, including
exploiting its existing potential for multi-user participation are examined in the
final chapter
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Craig Murray, Paul Arnold and Adrian West
The University of Manchester
This chapter reports on the study of a prototype demonstrator, based on a concrete physical
metaphor, placed within a Tourist Information Centre. The eSCAPE project has spent the last two
years developing computer applications that enable people to interact with three dimensional
information spaces embedded within, and connected to, one another. The project has had a
special concern with developing theoretical and practical ideas to produce applications for use in
applied settings. The strategy has been to establish general principles from a particular
instantiation. One area that has been well suited to this area is the work which takes place in
tourist information centres. Within this chapter we outline preliminary work regarding the use of a
‘physical’ e-scape within a Tourist Information Centre (TIC).

Introduction
The eSCAPE project has had a particular concern with developing theoretical and
practical ideas to produce applications for use in applied social settings. This
reinforces a central issue of the I3 initiative which is to develop applications for
use in 'real world, real time' everyday life, that is for use by the general citizen.
One area that may begin to contribute to this objective is a partial simulation of
the work that already takes place in a real world setting - in this case in a tourist
information centre. We suspect that there may be close parallels between the
issues and problems faced by tourists in real-world locations, and those that are
likely to be faced by the citizen within complex electronic landscapes. Both
tourists of physical places (e.g. holiday locations) and new users of virtual
environments are confronted with three-dimensional 'places' that they may not
know well, and within which they desire to find something, (such as something
interesting to do) from the range of information and activities presented to them.
Previous ethnographic work (Crabtree in this deliverable) on the eSCAPE
project has identified some key features of the work of Tourist Information Centre
staff in one location. This work reveals that current practice in real Tourist
Information Centres (TICs) is centred around the constructive answering of
queries and the provision of navigational guidance and orientation to the local
target attractions. This ethnographic work has informed and stimulated the design
of an eSCAPE prototype that has been developed as an electronic landscape where
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the virtual space has, to some extent, a clear and generic familiarity (see Murray
1998, and Murray et al. in preparation). Simulating some of the everyday, routine
features of the TIC centres are clearly minimum requirements for the virtual TIC if
it is to be useful to holiday makers and to engage their interest. In this virtual
environment the holiday-maker will search for interesting attractions, and this will
involve them navigating around the virtual holiday town to find the information
contained therein. They have the practical task of orientating themselves in a
three-dimensional space to simulated real-world locations. The VR TIC provides
broad opportunities to explore the environment with very little physical effort.
For the general citizen, virtual environments present a challenge since they are
in a somewhat unusual situation when they are presented with such complex
information and resource spaces. As previously mentioned, within eSCAPE a
particular focus and emphasis is provision for the non-expert citizen/user. It is an
integral part of the eSCAPE project to widen access to a virtual environment
technology. In order to achieve this, it becomes necessary to develop and provide
techniques which support interaction with virtual environments by novice users. In
this respect the TIC would seem a particularly appropriate study for eSCAPE, as it
develops the general eSCAPE principles which have guided the project since its
inception. It facilitates what we might term a creative study specifically for the
"tourist guide" approach to electronic landscapes. In this sense the tourist
demonstrator is merely one example of a large class of potential environments.
Within this paper we outline the preliminary work regarding the use of the
concrete eSCAPE demonstrator within a Tourist Information Centre (TIC). The
aim of this research is to study how citizens on holiday use the demonstrator
within the town of Morecambe that is simulated on the system. Following a brief
description of the application and the research setting, this paper outlines in some
detail specific aspects of peoples’ use of the demonstrator.

Description of the demonstrator
Within the virtual landscape of the demonstrator are numerous 'places of interest',
such as restaurants, hotels, pubs, landmarks (such as the Clock Tower) and
attractions (such as the Polo Tower), which are isomorphic with these real objects
in Morecambe. These are represented within the TIC landscape by a range of
iconic, and to some degree abstract representations, and also more accurate
geometric models. The environment and the objects are both coloured and
textured. Those near the centre of the virtual town are more detailed and
approximate more nearly to the real objects in the town. The ground-plane of the
whole environment is an image representation based on a real map of the town.
This has the advantage of the ready generation of the map which then can include
a variety of existing features in that representation, and any additions of colour,
texture and so on that will be required. Road names, for example, are written on
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each of the road surfaces. A limitation of the virtual environment is that it is flat,
and so does not contain any differences in contour height. One difference between
the virtual and the real town, which is soon noted by users, is the fact that it is
possible to travel through the virtual buildings and to reverse out of them. In this
way, the laws of physics in the real town are circumscribed in the virtual.
So far we have described objects that are generally isomorphic with the real
town. The demonstrator also contains objects of a rather different kind. Their
relationship to the real town is more complex. These take the form of a number of
partially transparent embedded cylinders that are situated at important "viewpoint" sites within the demonstrator1. The 'Place' cylinders within the TIC
prototype present real photographic images of a collection of related local places,
and so integrate panoramic views of the physical landscape within the virtual.
When participants move themselves into these cylinders they see a panorama of
the physical landscape from the corresponding real viewpoint. The projected
scenes within these cylinders are constituted of views of a landscape of specific
locations produced by a special panoramic camera. These cylinders are
particularly important for the eSCAPE approach as they are the manifestation of
our persistent attempt to make electronic landscapes meet. The various spheres are
deliberately linked. If the visitor goes below ground level within a particular
cylinder they are faced with a variety of associated entries to other cylinders.
These entry points might be regarded as virtual representations of ‘rabbit holes’ in
that it is possible to enter one cylinder and emerge from another. To permit
transportation to related places of interest a second cylinder is located beneath the
panoramic viewpoint, which presents a sequence of images, one for each of the
related places. So moving through the image of the sphere takes participants to
another place within the electronic landscape.
To facilitate the study of everyday query answering and interaction with the
virtual landscape, some way of describing and relating the various attractions in
the TIC was required. For the earliest trials reported here we chose a human
operative/guide for the system. The guide operates the search-engine queries,
which thus can, hopefully, engage in a dialogue with the varied users. For the
initial prototype the queries themselves are regarded as keyword searches of a
database that are capable of refinement. Thus the general model of the trial is that
participants engage in a dialogue with the trained guide. Appropriate keywords
from this dialogue are then used by the guide to find (and enlarge) specific objects
of interest. The result of these queries is a set of returned items each representing a
tourist attraction.

1

These 'Panoramic Cylinders', within the virtual environment of the demonstrator are the product of a
consideration of an electronic artwork known as ‘Place’, created by Jeffrey Shaw. The principles that
underlie Place have been incorporated into the architecture of the Cylinders. The artwork ‘Place’ presents
photographic images of other related places and suggests a way of moving between these places
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The TIC demonstrator-in-use
The Setting
The setting of the TIC has been described earlier in the Deliverable (Crabtree,
Chapter 1). The TIC demonstrator was situated, on the first occasion of study,
immediately outside the entrance to the TIC, in a sheltered area shared with a
public events hall. On subsequent study occasions the demonstrator was situated
in the public display area of the TIC, among leaflets, brochures, maps and retail
items housed on shelves and in carousels. For much of the time we were carrying
out the observations there was a brisk flow of holidaymakers of all ages. Clearly
the TIC is an important place for visitors. The TIC staff were supportive of the
research, providing space for the demonstrator, tables and chairs and refreshments.

The Study
The study was conducted over a five week time period in July and August 1999.
The TIC demonstrator was set up on one morning or one afternoon per week at the
Tourist Information Centre in Morecambe. At the present state of development of
the demonstrator, we do not believe that it is realistic to urge participants to
explore the electronic landscape unaided. Given this, a human operative/guide
accompanied all participants during use, and was able to field questions, and
instruct people on how to use the demonstrator. Data was gathered by observation
of occasions of actual demonstrator use. Video recordings of participants’ use,
supplemented by extensive field notes, were viewed and transcribed at a later date.

\
Figure 17: The setting, with demonstrator (left) and subject (right)
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Here we present the key findings to emerge from the study of the TIC
demonstrator. A number of themes or issues are explicated here. These include the
work of the guide during the course of participants’ ‘guided tours’. As will be
elaborated, this work was central to facilitating a number of practical
achievements, which were necessary to engage participants with the demonstrator
in a purposeful and meaningful manner. In addition, we set out the key features of
participants’ guided use of the demonstrator’s facilities, such as the ‘Place’
panoramic cylinders and the key word search. Finally, we consider the
participants’ and guides’ development of navigational strategies in using the
prototype.

Instructed use.
By having a human guide or instructor for the user trials of the TIC prototype, a
number of instructor functions could be observed during participants' use of the
demonstrator. The guides both had experience of using the demonstrator and also
had knowledge of how it had been constructed. The task of instruction involved
inducting users, scaffolding and scoping activity, explaining virtual 'events', and
orienting participants in the virtual environment of the demonstrator. Some of
these functions are evident in the following dialogue between the guide (D) and a
participant (P):
A1 D: We're looking at creating a model of Morecambe.
A2 P: Oh yeah.
A3 D: Are you familiar with Morecambe at all?
A4 P: Er, no. I've been a couple of times.
A5 D: We've got various sights and [inaudible]. The Polo Tower,
A6 erm [looks in towards screen], Superbowl. You've got the Midland Hotel
A7 [points at the screen. a panoramic cylinder pops into view] at the side
A8 [of the TIC].
A9 P: Oh yeah.

Here the guide begins by explaining what is being shown, and one purpose of
the demonstrator:
A1 D: We're looking at creating a model of Morecambe
A2 P1: Oh yeah.

The guide often attempted to discover what level of knowledge the user had of the
physical landscape represented by the demonstrator. This might then inform the
guide how to continue with the session:
A3 D: Are you familiar with Morecambe at all?
A4 P: Er, no. I've been a couple of times.
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The guide usually attempted to orient the visitor within the virtual town. Often
those landmarks or sights nearest to the physical Tourist Information Centre, in
which the trials were carried out, were pointed out to users. These landmarks
possibly provide the user with the best chance or orientating within the virtual
landscape:
A5 D: We've got various sights and [inaudible]. The Polo Tower,
A6 erm [looks in towards screen], Superbowl. You've got the Midland Hotel
A7 [points at the screen. a panoramic cylinder pops into view] at the side
A8 [of the TIC].
A9 P1: Oh yeah.

This orientating work of the guide is further evident in dialogue with other
participants, a portion of which follows below:
B1 D: It's the same layout as Morecambe. And that's [points to view on
B2 screen, inside a cylinder] more or less where we are in the real world.
B3 This is the view from [turn's around and points towards the TIC entrance]
B4 just outside there.
B6 P: Oh yes.
B7 D: You can use the arrow keys for going forwards and backwards, and
B8 rotating yourself around. And if you press on the left button of the mouse
B9 you can also move.
B10 P: Right.
B11 D: So if you rotate yourself around [participant uses controls to turn
B12 point-of-view around to his right. 'The Platform' comes into view] So, do
B13 you recognise where you are?

The guide appeared to make the assumption that they should aid the visitor by
relating the virtual objects with the real physical environment of the town in which
the TIC trials took place. As such, the physical environment on which the
demonstrator was modelled hopefully functioned to ‘place’ participants within the
virtual environment of the demonstrator. The guide clearly felt that they could
transform participants’ differing levels of familiarity with the 'real' Morecambe
into knowledge (navigational, topological and more) which they could later use to
further explore the 'virtual' town. In significant ways this closely paralleled the
ways in which users came to familiarity with the interactive art works reported in
Deliverable 4.0. (see also Schegloff, E. (1972))

Scoping and scaffolding.
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The concepts of ‘scoping’ and ‘scaffolding’ are useful in describing the
interaction between the guide and the visitor. The process of scoping enables the
visitor to know in outline what is possible within this novel virtual environment.
The term scaffolding has been used by Vygotsky, Bruner and Wood to describe
the provision of assistance to a learner in a novel situation. The scoping and
scaffolding of our participants activities was evident in the discourse and
behaviour of the guide. The unusual and novel features of the possible activities
within the virtual environment, such as use of the cylinders and the key word
search, were described by the guide in the course of a preliminary structured tour
of the demonstrator:
C1 D: So if you move forwards... [participant moves towards the view of 'The
C2 Platform', and goes through the panoramic view] OK. Now what's happened
C3 is, if you turn around...
C4 P: How do I do that?
C5: Just use those [points to left/right arrow keys] to turn round.
C6 P: Oh. [moves point-of-view around so that he is able to see the direction
C7 from which he has travelled, 'The Platform' comes into view again as a
C8 reversed picture].
C9 D: That's, what that is, is a cylinder. When you stand inside it you can
C11 see a panorama.
C12 P: Oh yes.
C13 D: Can you just turn around again. [Participant's point-of-view pans
C14 around] You see were actually now in a three-dimensional model of the same
C15 part of Morecambe that is represented by [inaudible].
C16 P: Oh yes.

Here the guide combines a description and explanation of the demonstrator with a
continuous scoping and scaffolding of each user’s activity. During the course of
this process, the guide directed activity (towards use of a cylinder), explained the
resulting virtual event, and instructed and explained what action the participant
should then take. They also attempted to inform the participant what activity the
panoramic cylinders afforded (see Gibson 1979; Anderson & Sharrock 1993), and
demonstrated the relationship between the panoramic still picture of the cylinder
and the surrounding virtual space.

Panoramic cylinders.
The TIC demonstrator incorporates a set of interactional objects, Panoramic
Cylinders, within the virtual environment of the demonstrator. The essence of the
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Cylinders is that they serve as transportation devices. The Cylinders are interlinked and the visitor can travel from one to the other without having to traverse
the virtual space that separates them. In the TIC electronic landscape, these Placetype cylinders are placed at view-point sites distributed throughout the
demonstrator, and so provide the possibility of movement between them.
Participants can move into the virtual cylinder, where they can see a 360 degree
panorama of the landscape. This procedure has been used in other Virtual
environment projects as it is thought to provide a psychological connection
between virtual and real environments. Hence, it was thought to be of some value
in the TIC application, where actual views of real places of interest appear to be
important.
With regards to the deployment of the cylinders during the TIC demonstrator
trials, we can consider the actual experience and use of the cylinders during their
guided tours. The complexity of the concepts underlying the cylinders makes it
very unlikely that holidaymakers would discover all of their aspects in the
relatively short period of time available. So the novel and complex connectivity of
the cylinders had to be clearly explained. Once again, a process of orientation is
evident in the talk of the guide.
D1 D: What we've also got is [begins to move towards the cylinder] these 360
D2 degree panoramic views, taken of the [physical] scene. [Moves inside the
D3 cylinder. A view of the outside of The Platform, at which the TIC is
D4 situated, appears]. This [points at screen] was taken just outside
D5 actually, at the [points at the screen again] Platform were at now.
D6 [Begins panning around inside the cylinder] So, there's the Superbowl,
D7 there's the sea front.

Occasionally the guide would momentarily take control of the navigation, even
after it had been informally relinquished, to better demonstrate a feature that he
was explaining
E1 P: [goes into a panoramic view]
E2 D: You can do a 360 degree turn.
E3 P: [Begins turning around]
E4 D: What you can also do, if you go beneath the ground [guide takes the
E5 point-of-view down] it takes you to a selection of other images that we've
E6 got. So, if you spin around it.
E7 P: [moves point-of-view around]
E8 D: That's the Polo Tower, Bubble's [amusements], [inaudible]. Then if you
E9 walk through one of those images, just straight forward.
E10 P: [moves point-of-view around]
E11 D: It will transport you to a 360 degree panoramic [of the selected
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E12 image]. [Its] got another one of those panoramic views [travels forward at
E13 velocity, a panoramic cylinder spins up into view]. As you approach it it
E14 spins out of the ground. You go inside it [point of view moves inside,
E15 begins panning around]. There's Bubble's [amusements], the Midland Hotel,
E16 Polo Tower. We took these [panoramic pictures] on an overcast day [moves
E17 forward towards the picture of the Midland Hotel]. And as you [inaudible]
E18 [moves through cylinder, the virtual Midland Hotel comes into view] you
E19 can see [points to the Midland Hotel].

The Panoramic Cylinders were invariably introduced by the guide. Participants
showed no spontaneous use of the cylinders, even following detailed explanations:
F1 D: Let me show you another [feature] [moves towards a panoramic image and
F2 moves inside it] Inside these panoramic images, if you go below the ground
F3 [moves below ground]. There are links to [inaudible] the model. So there
F4 is Bubbles, er. One taken by the Clock Tower, that's one by the Polo
F5 Tower. And if you walk then through that image [moves through image] it
F6 transports...
F7 P: Ah, right.
F8 D: ...you to the location at which it was taken at, to see the full image.
F9 This is the one taken at the clock tower. You can see there, along the
F10 promenade, various shops [moves out of the cylinder], but to the virtual
F11 model of the Clock Tower, and various pubs [points to iconic pint glasses]
F12 dotted around. As I said, this is a working prototype, and we need to fill
F13 in more information.

Keyword searching.
As with the panoramic cylinders, the keyword search was a function that was
introduced by the guide during the course of the structured tour of the
demonstrator. When this facility was demonstrated (often via the search term
'tower') the item of interest was enlarged within the virtual landscape, and this
probably made the items more salient to participants. The guide often employed a
landmark that a participant had already actively encountered during the earlier
virtual tour, as the following extract demonstrates:
G1 D: What you can also do is search for various activities and interests.
G2 The search engine - this is a prototype, so the search engine isn't
G3 sophisticated [inaudible]. So if you wanted to search for various pubs,
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G4 er, hotels, what have you - attractions in the world. For instance [moves
G5 over to the keyboard of the web browser] If I search for Polo Tower [types
G6 in search, the Polo Tower, already on view on the screen, enlarges] Any
G7 result of the search you get exaggerates the building.
G8 P: Right.
G9 D: To draw attention to it. So hotels would expand and you could see their
G10 location.

It was only on rare occasions that participants instigated their own search queries.
On such occasions, the current limitations of the search facility were readily
apparent:
H1 D: The other thing you can possibly do is query [inaudible]. So, if you
H2 point [your view] back to the Polo Tower, I'll show you what effect this
H3 has. [Participant brings the Polo Tower view. D takes the keyboard and
H4 types in a query. The Polo Tower immediately expands]
H5 P: Can I try and find something else?
H6 D: Yes.
H7 P: How about swimming? [Types in a search query and waits watching screen.
H8 After a few seconds begins to pan around]
H9 D: I don't think it’s found it actually.
H10 P: Oh, I see. How about if I put [inaudible] in and try that?
H11 D: Yes. [Participant looks around environment]

This transcript reveals the tailored nature of a (key word) search, where a
participant forms their own query and, after that does not result in a ‘hit’ or ‘find’,
an alternative keyword (a refinement of the search) is attempted. This dialogue
reveals the ease of comprehension by participants of the basic principle of the key
word search facility, but also reveals its possible limitations. The personal,
tailored nature of searches means that an enormous variety of searches might be
embarked upon in any particular virtual environment with such a facility (although
this might be expected to be a related function of the particular form that the
virtual environment takes). In the above transcript, the participant readily reforms
their query, which indicates an awareness of the demonstrator’s limitations, and a
need to ‘meet’ the capabilities of the system in a creative manner. In addition to
these issues, the manner in which the participant expects a ‘match’ to be presented
is also revealing. After the first search, the participant ‘waits’ for some kind
response. Only with the passage of a few seconds did the participants suspect that
they were required to actively search, to navigate, the virtual landscape for the
result of the key word search. This, possibly, complicates the implementation and
use of a key word search, which, in another technological setting, such as the
World Wide Web, will provide a number of instantly visible ‘hits’. In contrast, as
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instantiated in the demonstrator, the additional step of actively searching the
environment for enlarged objects may prove problematic, particularly when there
is no readily apparent indication that the key word used in the search has been
successful.

Navigating in the TIC demonstrator.
The methods of navigation within the TIC demonstrator were made available and
elaborated upon during participants’ guided tours. The appropriate use, for
instance, of the keyboard arrow keys and the mouse for particular navigational
tasks were discussed by the guide:
I1

D: Try and use the mouse. The mouse is quite good if you want to travel a

I2

long distance. [Participant is up against the side of a building which

I3

occludes much of his view. He is trying to negotiate passage via the wall]

In addition to the peripheral devices of interaction, the guide informed participants
about the permeability of objects in the virtual environment. As the transcript
below indicates, participants often treated objects and buildings as ‘solid’, and had
to be informed by the guide that they could be traveled through:
J1

D:It doesn't matter if you actually go through [inaudible] [participant

J2

moves through building, out into open space]. Now, you could try looking

J3

for the Polo Tower.

J4

P: The Polo Tower. [Moves point-of-view around and quickly sees the Polo

J5

Tower. Begins moving toward the Polo Tower. A building comes into view

J6

along the path. The participant travels through this at speed. He stops

J7

and reverses back to inspect first the inside of the building, and then to

J8

view from outside the building].

J9

D: It doesn't actually stop you from going through buildings. [participant

J10 proceeds forward, avoiding building] And this [points towards the lower
J11 part of the computer screen] groundplan is actually a map of where you
J12 really are. [participant stops forward movements] So, if you use the page
J13 up, page down keys... [Participant moves point-of-view up and flies
J14 towards the Polo Tower. He moves through it and reverses back]

The observed interaction between the guide and participants often involved the
establishment of purposes and meanings of the demonstrator. This was a process
in which the guide’s own conception of the TIC demonstrator were revealed to
and shared by participants. One method of achieving this was the guide’s attempts
to compare the demonstrator with technologies which were possibly more familiar
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to the participant. In this manner, the guide was able to share their own
understandings of the demonstrator:
K1 D: If you play computer games...
K2 P: Oh yeah.
K3 D: It's all very similar to that. We were hoping this would be used –
K4 maybe not in its [present] state, its just a prototype - but for people to
K5 look around, see what various hotels...
K6 P1: Hotels.
K7 D: Yeah. And indicate other information on the web. So you'll find [points
K8 to a building in view on screen] what they serve at the Wacky Warehouse,
K9 the opening times, how close it is to your hotel. So some of the [points
K10 at screen] shops and the erm, that monument...
K11 P: Yeah.
K12 D: And er, Monopoly style hotels and pint glasses for things.

And again:
L1 D: What we see the use of this for is planning where you'd like to go in
L2 Morecambe, seeing how close your hotel is to attractions, and linking it
L3 into other information. So you would find the opening times and the prices
L4 of the Polo tower, or the [inaudible]
L5 P: You could go on forever, yeah.
L6 D: So you could see the locations before you actually visited the physical
L7 place.

Virtual embodiment.
Here we turn attention to a feature of participant interaction we will refer to as
‘virtual embodiment’. This refers to the behaviour and language used by both
guides and participants which were indicative of a sense of being embodied within
the virtual scene in some manner. In the absence of avatars, the guide and
participants often spontaneously used language indicative of how they perceived
their virtual embodiment. For instance, participants were often asked to 'walk
forward', and participants spoke of themselves as having their 'nose in the air' or
'stepping on the gas.' Such comments may be indicative of a reflex act by
participants to attempt to embody themselves within the virtual scene by some
familiar metaphor. Some of the participants may have seen themselves as
'pedestrians', as someone walking through the virtual scene. Others may have
adopted a vehicle metaphor, and saw themselves as driving through the virtual
landscape. In addition, as was evidenced by participants' discourse, these
metaphors did not always remain stable during use, so often participant's language
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invoked pedestrian or driving metaphors on different occasions. Travelling at
some speed often elicited speech evocative of being embodied within a
transportation vehicle within the virtual scene. Slower and more deliberate action
often occasioned the use of a pedestrian metaphor of embodiment.
Participants also sometimes showed a readiness to ‘take to the air’ on
appropriate occasions. This was most often observed when a tall landmark, such
as the Polo Tower was approached. An imminent encounter with the tower
frequently elicited an urge to scale, or to fly over or around it, so as to gain a view
over the area surrounding the tower, and even beyond. Flying in the virtual air was
far less likely to occur in more sparsely built-up environments, and when it did
occur it was relatively ‘low-flying’, with the 'horizon' visible.
The use of map-like mechanisms in large-scale virtual environments have been
extensively discussed in the available research literature. Participants of virtual
environments themselves often comment on the desirability of such devices
(Murray 1998, Murray et al. in preparation). In the trials of the TIC demonstrator,
participants often indicated the desirability of such a navigational tool:
M1 P: So, can you raise yourself up to have an overview of the map?
M2 D: Yeah [begins using keyboard]. You can go up [point of view rises]
M3 P: Its a bit confusing when you're down on the ground
M4 D: I suppose if you're familiar with the area then an overview gives you a
M5 nice perspective. If you actually want to find out how to get from the
M6 Polo Tower to the Clock Tower, then actually walking around [inaudible],
M7 the various landmarks gives you an idea of what it is actually like.

September 1999

99

eSCAPE

The Tourist Physical Electronic Landscape Demonstrator

Figure 18: Virtual Morcambe as seen from the top of the Polo Tower

The guide here reveals his own perceptions on what particular occasions a maplike mechanism might be required and dispensed with.

Discussion
In this section we consider each of the broad findings we have presented so far
with a particular focus on their import for electronic landscapes in general. We are
concerned here with moving from the particular instantiation of the TIC prototype,
to the generation of general principles for large-scale virtual environments.
Although the present study took place at a Tourist Information Centre, with a
virtual representation of Morecambe, the aim was not to establish principles that
would be only specific to assist tourists of physical places. Rather, it was to
develop a clearly stated philosophy of the project to furnish us with preliminary
findings that could have wider and far more general applications for a broad class
of virtual information spaces. We discuss these issues here in the order in which
they were presented earlier. This discussion therefore begins with the general
work of the TIC demonstrator guide, before focussing on the demonstrator's
facilities of panorama cylinders and keyword searching. Finally, the implications
of participants’ and guides’ discourse and movement within the TIC demonstrator
for the future design of electronic landscapes is addressed.
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Instructed Use
The human guide or instructor during the user trials of the TIC prototype felt
the necessity to engage in a variety of tasks or functions on behalf of participants
in the hope that the guide’s skills would transfer to participants. (We noted similar
findings in respect of the art works studied in Deliverable 4.0.). In addition to
providing information and demonstrations on how to navigate the virtual
landscape, the guide found it necessary to orient participants within the
demonstrator environment, by drawing on participants' own knowledge of the
physical landscape upon which the demonstrator was based. This knowledge was
frequently sparse. A user's recognition of landmarks immediately surrounding the
TIC in which the trials were situated often formed the starting point of a trial.
Occasionally users were able to recognise areas and landmarks that they had
visited in the physical Morecambe, perhaps earlier on the same day as the trial.
Whatever participants' knowledge of the topography and content of the physical
Morecambe, the same process of the guide orientating the participant within the
virtual landscape was observed as a prerequisite for engaging with the
demonstrator.
Analysis of the talk produced by guide and user in the course of practically
accomplishing engagement with the TIC demonstrator displays a number of
specific practices providing for that achievement. These practises of engaging the
user are essentially similar to those noted in the use of the artworks reported in
deliverable 4.0. Of central importance is the temporally sequenced production of
descriptions, which are treated and read by users as instructions for interacting
with the virtual environment and its content. In the sequenced production of
descriptions, members methodically furnish instructions providing over time:
• An introduction to the TIC demonstrator, rendering the environment
intelligible in terms of its general engagement properties: what kind of
‘place’ it is – e.g. “a model of Morecambe” and what can be done ‘here’ –
e.g. “search for various activities and interests”.
• A practical orientation to engagement with the virtual Morecambe: e.g. “you
can use the arrow keys for going forwards and backwards, and rotating
yourself around”.
• For preparatory engagement: specifically what kind of things can de done
here – e.g. “so you’ll find ... opening times, how close [something] is to
your hotel .. shops and .. monuments .. and er, monopoly style [icons for]
hotels and pint glasses for things”.
• For beginning engagement: pointing out what actions need to be taken to
commence engagement – e.g. “the other thing you can possibly do is query
.. I’ll show you what effect this has. [takes the keyboard and types in a
query - the Polo Tower immediately expands]
• Specific in-action instructions providing for the next action necessary to
successful engagement from this point – e.g. “so if you wanted to search for
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various pubs, hotels, what have you - attractions in the world .. any result of
the search you get exaggerates the building”.
For different modes of engagement in the course of engagement - e.g. “what
that is, is a cylinder .. when you stand inside it you can see a panorama .. if
you go beneath the ground it takes you to a selection of other images that
we’ve got.”
For using the installation’s features effectively in the course of engagement
– e.g. “if you turn around - how do I do that - just use those to turn round
[demonstrator points to left / right arrow keys] - oh [user moves point-ofview around so that he is able to see the direction]
Pointing out situationally relevant installation features for the
accomplishment of engagement – e.g. “so, if you spin around it [the
cylinder] that’s the Polo Tower, Bubble’s amusements .. then if you walk
through one of those images, just straight forward, it will transport you to a
360 degree panoramic of the selected image.”
Situationally relevant assistance in the accomplishment of engagement – e.g.
“so, if you use the page up, page down keys [user moves point-of-view up
and flies towards the Polo Tower]

Naturally, the granularity and situational relevance of descriptions-instructions
is of paramount importance as such ‘information’ only becomes relevant at certain
temporal points where the next action requires such information for its
performance.
Our consideration of instructed use and engagement serves to further
unpack some of the issues of use. At an abstract level, when people use equipment
(such as technology) in doing work, they are not concerned with the equipment
itself, but the ‘work’ to be done with the equipment. In order for equipment to
contribute to the accomplishment of the work-to-hand - such as finding some
place of interest in Morecambe - the equipment effectively ‘withdraws’ itself from
view. Attention is, and must of necessity be, paid to the activity not the tool. The
problem here is the familiar one of how do users become users, and what that
might mean for design?
To reiterate a common theme running throughout this year’s studies, one
of the most notable features of the use of the demonstrator was the general pattern
and structure of interaction to engage users with the system. Users were guided
through the system, notably through descriptions of both the technology and the
location which were then turned into instructions supporting use of the system.
These interactions had a noticeable pattern and that certain significant elements
needed to be attended to in the course of such interactions. Most notably, these
interactions tend to include:
•
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Emerging sets of instruction on use are provided to users as appropriate and
these are heavily contextualised to the activities and work actually taking
place.
Support and advice is continually available and provided.

To the extent that our studies suggest this may be a general set of elements
essential in getting users to actually engage with and use the systems; future
systems design may need to focus on providing support for these elements of
interaction. In particular we highlight the need to provide supplemental
information that provides users with instructions in a vocabulary relevant to their
setting, drawing upon examples from their setting. The move toward the provision
of citizen based information and the development of public display devices,
exacerbates this problem as it becomes increasingly unclear who we are building
for and what might be suitable descriptions and instructions to engage the user.
Nonetheless, we suggest that a notion of engagement as instructed action is
useful in our consideration of the design of systems and that our studies indicate
that support for such engagement is critical. Instructed action, embodied in
descriptions of various forms, are central to the achievement of engagement. Such
descriptions are work-site specific, rendering the equipment intelligible; they
instruct members as to the workings of technology in use. Such a guidance and
teaching strategy was patently effective in the trials of the TIC demonstrator, as it
was in demonstrating other installations and prototypes – instructed action is, so to
speak, an endogenous feature of the natural accountability of events and as such,
expected by parties unfamiliar with particular events. Nonetheless, in moving
from the particular (the TIC demonstrator) to the formulation of more general
principles for electronic landscapes, such a strategy may become problematic. The
participants’ knowledge, or lack of knowledge, of Morecambe that the guides
appealed to and, if possible, capitalised upon in the use of the demonstrator was,
of course, specific to the location of Morecambe. In creating future large-scale
virtual environments, which may, perhaps, be explored by people from disparate
geographical locations, modelling a virtual information resource environment on
any particular real-world city would be unlikely to provide an opportunity for such
people to draw upon real-world experience and knowledge of a particular place.
Instead they will be required to draw upon a whole series of more general
background expectancies and everyday competencies including their knowledge
and understanding of streets and buildings, orienting to a map and general
directional instructions. As has been suggested elsewhere, (see Bowers et al 1996)
for the use of VR technologies in general, we anticipate that the utilisation of escapes will involve the deployment of quite ordinary interactional competencies.
However problematic for design, instructed action is one such competence that
will ultimately be expected to be supported by users.
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Background expectancies.
A concrete instantiation of an e-scape, such as a city, enables participants to
deploy common-sense understandings of spaces and places (see Del. 4, Chapter 3
for a more detailed discussion of background expectancies). For example,
traditional European cities generally have similar topographies - Karlsruhe and
Stockholm, for example, are of a similar construction, consisting of streets,
buildings (domestic and commercial), have central post offices, train stations, bus
stations, and the rest. Familiar features of real-world spaces and places embodied
in virtual environments are easily understood by participants, however, when
those features do not conform to everyday expectations human-computer
interaction becomes problematic. In light of ordinary, everyday expectancies, the
differences between the TIC, which is based on a real town, and the vast range of
possible and imaginary virtual towns requires some thoughtful analysis.
The landmarks within the TIC are known or unkown to varying degrees by the
users because of their different degrees of knowledge of the real Morecambe. We
can easily imagine a generic class of markers such as, for example, the Eiffel
Tower, the Sydney Opera House, and a railway station. It is probable that a great
majority of users would associate, in some way, the idea that is possible to travel
up the Eiffel Tower, that the Opera House is concerned with music and culture,
and the railway station of course is concerned with land transport. Whilst certain
such information is useful in the TIC demonstrator, it would be more valuable to
imagine more general purpose cities, or even new cities with none of the
traditional European or even American features. Such a reorientation opens the
way to even more general three-dimensional virtual environments. It should be
borne in mind however, that ‘landmarks’ come in many forms (from particular
buildings to grassy knolls). Naturally, ‘just what’ kind of landmarks are
implemented within any virtual world will depend on the character of the world
itself.
More specific knowledge, such as particular landmarks can only be deployed in
a partial manner. For instance, it might be reasonable to use almost universally
recognised cultural landmarks such as the Eiffel tower or the Statue of Liberty,
etc. However, the locational descriptors and way finding information that these
landmarks provide in their real world settings are less likely to be shared by all
potential users. The previous cityscape studies in year 1 of the project (Murray
1998, Murray et al. in preparation) found that participants commented on the
landmarks within the Cityscape, and of their qualities. More mundane landmark
features such as fountains and gazebos were rarely mentioned unless prompted
('do you remember seeing a fountain?'). More striking landmarks, such as a
dinosaur and Stonehenge were spontaneously referred to. However, such features
were noticed for their incongruity within the Cityscape setting reflecting Sacks'
notions of the 'territory of normal appearance' and 'incongruity procedures' – issues
that point to a need for ‘relevant’ landmarks for the purpose to hand. This does
not, of course, mean that navigational devices must faithfully mimic real world
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equivalents (although, insofar as navigational devices are unfamiliar or assume
unfamiliar uses, it does mean that there novel sense be easily learnable lest
confusion set in). Nevertheless, the potential for instantiating new forms of
navigation reinforces a point made by Bowers et al (1996)
The overall design of virtual worlds should be considered in terms of how they afford social
interaction and not just in terms of, say, their navigability, capability for containing and
organising masses of information, or their thrilling aesthetics. The kinds of objects that we
insert into a virtual world should be selected and designed with social interaction in mind."

Navigating e-scapes
It is quite possible for future experimental e-scapes not to be based on existing
towns or cities. In that case, the exploration would be entirely within the virtual
town or city. There would be no specific (but there would be general) real-world
knowledge in existence to guide users. This would probably require more
ingenuity and flexibility on their part. In this situation it is possible that novice
participants would require quite new forms of guidance. One possibility is the use
of walkthroughs in simplified, but similar, environments. This would serve to give
the participants more spontaneous control and less guidance. Additionally a brief
teaching program could be used to demonstrate the use of key word searches. No
doubt, further work using these may help suggest new helpful strategies.
The literalness of the TIC demonstrator meant that people accepted many
features unquestioningly. However, the method of construction of the Cityscape in
earlier project work encouraged participants to question features of the
environment and to look for semantic features in the Cityscape. Participants
sought meaning within the city metaphor. For instance, one participant asked why
certain buildings had windows and others did not. In fact, this had the potential to
provide wayfinding information, as the more 'complex' buildings (in terms of
features) were towards the centre of the city, while the more 'simple' buildings
were towards the outskirts of the city. Meaning was also sought in permitted
activity, for example, one participant asked 'Why do you allow a person to fly?' In
this manner, less literal mappings enables a variety of meanings and information
to be inscribed upon the architecture of a virtual environment, although, as the
above remark elucidates, such things are unlikely to be intuitively comprehended
by participants. This becomes particular obvious when seemingly literal mappings
transpire to be other than purely visual representations of real-world places (thus
breaching background expectancies associated with particular places and objects).
While a preliminary process of orientating participants within the virtual
landscape was invariably observed as a key aspect of the guide's activity, perhaps
a more significant observation was the ways in which the guide scaffolded and
scoped participants' activity. Here, exactly what 'could be done', 'why', and 'how'
were all contingent upon what and how the guide revealed the prototype to people.
Navigation strategies, key word searches, and the use of panoramic cylinders were
all activities which participants needed to be inducted into. In this way,
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participants were informed that both the keyboard and the mouse could be used to
move around the landscape, that navigation could proceed in the 'air', and that,
occasionally, travel could take place underground via the cylinders. An alternative
to 'browsing' the environment was made available via the key word search, which
when demonstrated (often via the search term 'tower') enlarged the items of
interest within the virtual landscape, and made these more readily available to
participants. The more complex connectivity of the cylinders also had to be
explained. Participants were able to enter them, view a 360 degree panoramic
picture of the 'real' place, as well as descending below ground to view a selection
of associated pictures which could also be entered to view a 360 degree panoramic
picture. Although these facilities had the potential to present places of interest, and
to connect different places embedded within the virtual environment during the
course of participants’ exploration, the seeming complexity of these facilities
largely precluded their active use. We can imagine two possible remedies to this
limitation. We could provide users with the choice of a mode where the virtual
environment draws the participant in to related eSCAPES. Two metaphors may be
of some use here. The first is that of a ‘black hole’ where participants are drawn
into analogues of the cylinders we have already described from which the
participant is given a choice of eSCAPEs to emerge into. A related metaphor is
that of the children’s game ‘Snakes and Ladders’, where again participants who
enter certain locations are rapidly transported to other parts of the board, or, in the
present context, other eSCAPEs.
In the present study, the guide suggested and elaborated upon the potential use
of the keyboard arrow keys and the mouse for navigation within the demonstrator.
In the previously reported Cityscape work of project year 1 (see Murray 1998,
Murray et al. in preparation), it was reported that the different mouse-movement
controls were variably used by participants in relation to the environmental
features and problems encountered. Despite evident difficulty with using the
mouse, participants navigating the Cityscape attempted to employ each of the
available three buttons on the mouse for specific type of movement. Participants
found uses for each of the metaphors of walking, side-stepping, head-turning, and
even flying. For example, sideways steps were sometimes used to edge away from
an otherwise entrapping wall; reverse steps were used to get out of an entrapping
corner; and head movements were made at junctions. Movements were made in
relation to purposes in the environment. In the present study, with some prompting
from the guide, participants were also observed to use the keyboard arrow keys
and the single button mouse for particular purposes (the keys for more skilful
movement, the mouse for movement over large, uncluttered areas of the
demonstrator environment. As with the Cityscape findings, this suggests the utility
of an application motivated and related set of hardware/software navigation tools.
At the present, the TIC prototype does not have vehicle transportation devices
or embodiments. It was noted earlier that encounters with the Polo Tower often
elicited attempts to scale it, and look down upon the virtual Morecambe. This is,
to some extent, a justification of the suggestions made in project year 1 with the
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Cityscape studies, where it was suggested the implementation of various types of
embodiment could reinforce or facilitate certain forms of interaction within virtual
environments. In a manner similar to the Cityscape studies in project year 1,
participants tended to remain grounded in their movement, in that they did not
seek birds-eye-views of the virtual Morecambe. Cityscape participants indicated
that this strategy had not occurred to them, and was one that they thought was not
possible. Such a view arose out of an acceptance of the city metaphor by
participants, where the realm of possible behaviour is curtailed by physical
constraints. In order to facilitate the use of 'flying' (desirable for overhead views),
mechanisms can be incorporated into virtual environments to encourage this.
These could take the form of vehicles such as air balloons, or familiar
architectural features such as lifts. With the provision of such features as these,
participants may more readily choose to rise above the ground. With relation to
the language and movement of participants discussed earlier, which was evocative
of a tendency to embody themselves in the virtual scene in some manner, the use
of avatars could also be considered to facilitate particular modes of embodiment.
For instance, embodiments discussed by Bowers et al. (1996a,b) were
'blockies', simple representations of the human figure. The point of view on these
embodiments were variable, including 'overhead', 'over the shoulder', and 'out of
the eyes'. Within city-like virtual environments, an 'over the shoulder' point of
view could help reinforce a sense of self-as-pedestrian, and may further afford
travel on paved areas. However, a similar point-of-view could be used to present
the windscreen and bonnet of a car, reinforcing a sense of self-as-driver (or
passenger), and may further afford travel on road surfaces within cityscapes.
Moreover, these different points of view could be variable: a pedestrian may 'catch
a taxi' and become embodied within the car.

Potentially effective e-scape mechanisms
The TIC demonstrator was the most ‘immature’ of the two demonstrators
developed to explore e-scape concepts and metaphors. Populating a ‘cityscape’
based on real-world places requires a considerable amount of effort and, within
the time constraints of the project, the prototype could not be employed to
properly address the issue of formulating the identity of activities let alone
providing directions. That the prototype was partial and incomplete does not mean
that we cannot draw some important conclusions from the exercise. It was,
afterall, one directed towards exploring the applicability of e-scape technologies to
real-world circumstances of use. In light of the prototyping sessions, and with the
caveat that all the interaction mechanisms employed required adequate instruction
for their use, the following observations might be made.
1) The 2D map was a readily intelligible object – users experienced little
difficulty in establishing its meaning, drawing on common sense
knowledge of what maps are and what they may be employed for.
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2) The query mechanism was an expected feature, one that worked in familiar
ways and occasioned little surprise, let alone confusion, when
reformulations were required to made.
3) The deform response, while not at all intuitive, was immediately intelligible
– the response made clear sense to users (continued use of the response
requires little more than adequate ‘flagging’ – a ‘hint’ or ‘tip’ on the tool
bar should suffice).
4) The use of icons, while requiring description to make them meaningful,
was readily understood. It may be noted that there was a distinct economy
in making icons meaningful (e.g. “monopoly hotels” and “pint glasses” for
pubs) which suggests that an icon index would support use in an adequate
fashion (naturally, icon indexes are expected features on complex
topographical maps).
5) Although the use of ‘Place’ cylinders was limited, their purpose and use
was by no means confusing. On the contrary, people readily understood that
‘Places’ provided views of venues and could be employed to ‘get to’ and
view related ‘Places’. The trail is inconclusive as to their concrete potential
but in light of their intelligibility, their continued employment in the
exploration of e-scape concepts and metaphors should not be ruled out.
6) The navigational vehicle had a distinct economy of use, requiring little
instruction or support.
7) Finally, the ability to get an overview of the space was considered desirable
by users, enabling them to browse the space at will.
In concluding this section of the deliverable, we are reminded of our previous
assertion that the TIC prototype is “not an isolated experiment or demonstrator
whose sole purpose is facilitation of tourist query and orientation”. The tourist
assistance application is simply one concrete step on the way to finding general
principles. For us, conceptual and architectural concerns are focused, in the longer
term, on these general issues and are only discussed within the prototype as a part
of this long-term strategy. However, the lessons from the present study are
indicative of the potential and limitations of concrete-based, ‘physical’ e-scapes.
As we have argued elsewhere (Murray et al in preparation), the crude adoption of
real-world metaphors in the design of virtual environments may mean that their
practical and subjective significance are lost as materiality is re-imposed on new
practices. In contrast, when real-world metaphors are critically employed they
provide affordances that allow people to use their real-world understandings and
behaviours in a new task. In this manner, the findings reported within this paper
are indicative of the potential of, and the problems involved in, the construction of
virtual environments modelled on real-world forms.

108

eSCAPE Deliverable 4.2

Chapter Six

The Demonstrator in Use

References
Anderson, R. & Sharrock W. (1993) 'Can Organisations Afford Knowledge' Computer Supported
Cooperative Work Vol. 1, No 3. 143-162. Kluwer.
Bowers J, O'Brien, J., and Pycock, J (1996) Practically Accomplihing Immersion: Cooperation in
and for Virtual Environments. In Proc. CSCW'96. ACM Press.
Bowers J, Pycock, J and O'Brien, J. (1996) Talk and Embodiment in Collaborative Virtual
Environments. In Proc. CHI'96. ACM Press.
Gibson, J. (1979) The Ecological Approach to Visual perception. New York, Houghton Miflin.
Murray, C.D. (1998) Conceptualising and explicating 'Presence'. In Buscher, M., Hughes, J.,
O'Brien, J. and Rodden, T. (Eds) Presence and Representation in Multimedia Art and
Electronic Landscapes. Lancaster University. Pp. 209-230. ISBN 1-86220-052-1
Murray, C.D., Bowers, J., West, A., Pettifer, S., and Gibson, S. (in prep.) Navigation, wayfinding
and place experience within a virtual city.
Schegloff, E. (1972) ‘Notes on a Conversational Practice: Formulating Place’ in D. Sudnow (ed.)
Studies in Social Interaction. New York: The Free Press.

September 1999

109

Chapter 7
Concluding Remarks and Future
Possibilities
Adrian West, Steve Pettifer, Jon Cook and Tom Rodden
The University of Manchester, Lancaster University

The work in the development of the tourist information centre reported in this
deliverable has focused on considering how the work on artistic explorations,
studies of work and technological developments can be exploited in the
development of an interactive application to meet the needs of real world citizens.
This work represents a grounding of the diverse set of exploratory work reporting
during the first year of the project and has provided a practical everyday means of
integration for the work of the project.
In this deliverable we have conveyed the overall process of the work as well as
describing the resulting demonstrator. The development of the application took as
its starting point a series of ethnographic studies of users of the tourist
information centre, the studies served as a resource alongside the developed
artworks (reported in D4.0 and D5.1) for a series of design workshops. The
resulting design exploits lessons learned and techniques from the two principle
artworks described in chapter three.
The construction of the demonstrator has focused on an extensible and readily
modifiable approach with the development of a generic architecture and the
construction of an environment that demonstrates the generic architecture in
practice. The resulting developed system has provided the basis of a series of
situated evaluations of the use of the demonstrator in practice (chapter 6). We
wish to conclude this deliverable by reflecting on the potential future for the
electronic landscape developed to date and consider the potential future directions
for this work.

Continued iterative development
The demonstrator reported in this deliverable offers a snapshot in an ongoing
process of development. The demonstrator is open to a continual process of
improvement as it is amended to meet the needs of potential users. Core to this
improvement is the situated assessment outlined in chapter 6. This assessment is
formative in nature in that it seeks to offer continual suggestions for improvement
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of the landscape in use and it is clear that work still needs to be undertaken to
support users engagement with the landscape. In particular, the landscape needs
to consider the means by which different information is made available. While
users can currently navigate the environment many find the environment less
useful as a means of understanding the Morecambe area. One reason for this is
that the current system requires more data to be added about the Morecambe area.
The addition of new data and the modification of the environment represents a
real challenge for the environment in that the situated nature of the application
raises real questions as to who owns the environment and how this environment
is modified for its general inhabitants.
The current environment is constructed from a database of resource that is
linked to a well-specified ground plane. Addition to the environment is done
through the database and developers can access this database in order to develop
this environment. Currently the addition of new resources focuses on technical
developers of the environment and no higher level tools are provided to support
the development and construction of the environment.
This raises the direct question of who owns the environment and how is its
modification and amendment managed. While the current generation of the
environment does not provide any real facilities to involve users in this process
discussion are underway with users of the environment about the development of
supporting tools and mechanisms to allow the process of change to be managed.
This will initially take the form of a series of editors to manage the core resource
database and the development of appropriate access models to control the
changes to the environment.

Extensions to the environment
The core of the work reported in this deliverable has resulted in the development
of a generic cityscape electronic landscape that can be further exploited and
developed. The current exploration has taken the form of a prototype
demonstrator that has been used for initial situated study, and the development of
a technological framework to support it. As continued iterative development
takes place one of the main aims of the project is to build upon this in order to
illustrate many of the generic aims of the project. In this section of the deliverable
we wish to explore the nature of these extensions and the development of future
technologies.
The TIC prototype infrastructure is specifically oriented towards facilitating
the continued extension of the work. The existing prototype provides a single
environment with the embedding of applications and information spaces
illustrated by the query/result interface reported. Transportation is facilitated by
conventional 3D navigation, augmented with the “Place” Cylinders that illustrate
one method of moving rapidly to places of related interest. The developments of
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these mechanisms and techniques have been informed from the ongoing situated
studies and we would anticipate further development as studies of use continue. .
We wish to complement this situated set of developments with a consideration
of the need to introduce and test new technical possibilities. As is evident from
the design development in Chapter 4, substantial consideration has been given to
how the work from the prototype must evolve to fullfill the larger goals of the
eSCAPE project. The consideration of the future direction for the development of
this work is thus largely an issue of reviewing the core elements that constitute an
e-scape, and identifying how the current work is to be built upon to meet the
goals of the design rationale given in this deliverable.
Developing the infrastructure to accommodate the larger eSCAPE vision
requires a number of activities to be undertaken, and these are elaborated below.

Situating and Linking to other Places
Without embedding other applications or environments an e-scape reduces to a
single VE, and much of the novelty of the concept is lost. This is therefore a
crucial aspect of development. At one level, using “portalling” techniques to
move between logically disjoint spaces satisfies the requirement, but this does not
go far enough. The generalisation of the concept requires a more transparent,
integrated, melding of different environments and VE’s within the electronic
landscape. For example, situating one environment within another should allow
the possibility of seeing what is happening in one environment, from the other.
Facilitating automatic re-scaling of environments is important, so that nesting of
environments can be achieved readily and sensibly. Movement between
environments must also be permitted in manner that is natural and readily
supported by the system. Preliminary experiments along these lines have been
undertaken, and the TIC prototype is designed to adapt to such ideas. For
example, a technique to support the nesting of environments whilst making their
content externally visible is under development, in which the objects representing
environments provide separate representations of themselves dependant upon the
needs of the surrounding environments.
To illustrate the concepts we must embed other VE’s within the e-scape. These
can be obtained either by constructing skeleton outlines of other TIC sites, if that
metaphor is fruitful to pursue, or by adapting environments available to the
partners where they provide settings appropriate to the e-scape as a whole.

Information Spaces
Given such environments as “settings”, an important consideration is
providing useful content that brings the VE “to life”, and provides the sense of
purpose. This is significant for the shared experience, as it is largely the content
of the worlds that engenders social encounter and exchange, a point that
motivated the use of the Legible City for a shared VE experiment in the current
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years work. Though it would be possible to fabricate information content, a
disproportionate amount of project time would be spent in generating data sets.
Our favoured strategy here is to take existing available data, preferably of a
dynamic nature, from whichever sources are opportunistically available, as a
basis of information content within the e-scape. For studying the efficacy of an escape as a whole it seems likely that a breadth of information and activities is
more valuable than focussing effort on any one selected activity. An increasing
volume of such information is available, ranging from financial information to
concert times and news bulletins, and we intend to take advantage of this to
create the impression of citizen-oriented information spaces situated within the escape.

Shared Environments
The other major thread of activity that we feel must be developed within the
physical e-scape demonstrator is that of the shared environment, the implications
of which have been elaborated in chapter 4. Providing for a number of people to
experience the same VE, with some representation of their presence within it, is
not of itself a particular challenge though is central to the purposes of the project.
However, placing multiple participants within the environment does provide
opportunity to explore techniques and metaphors for interaction and navigation,
as raised in the first year of the project. For example, traces and trails, as used in
the “nuzzle afar” artwork provide one route for conveying the presence of others
in the VE; another strategy is to provide facilities for participants to leave
commentaries on their experiences. Our desire here is to explore methods for
making the human presence in the environment more apparent.
Providing for the representation of any substantial number of users within an
environment is itself also a challenge of relevance, and we aim to investigate the
scaling of the implementation against numbers of participants, and techniques
that permit interactive rates to be maintained as the number of participants
increases.
In respect of the actual representation of users in the world, that is to say the
issues of “avatars”, we appreciate that this is an area where our sister project
“eRENA” has placed particular emphasis. We do not intend therefore to make the
representation of avatars a central theme in eSCAPE, although clearly the
representation of participants is of significance. To this extent we will investigate
the provision of avatar forms that are particularly appropriate for use in eSCAPE.
In particular this places the emphasis on the need to maintain interactive
performance when several such representations are within view, and for methods
to limit the impact on performance when larger numbers of avatars are present.
Avatars also relate to the representation of other software entities in the
environment - for example an experiment with the population of an environment
with crowd-like behaviours is reported in deliverable 5. These will be
investigated if such considerations warrant primacy in the developing eSCAPE.
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These areas then form the core development that we propose. Building upon
the TIC prototype to provide a demonstrator of the physical e-scape that embeds
other applications and environments, contains shared information spaces, and
extends the demonstrator further into a domain where shared interaction between
participants can be explored.

Radical interfaces for the cityscape
The current environment and path forward represents the core driving future
direction of the project. However, as was the case in the second year of the
project we wish to complement this work with a consideration of more
adventurous and radical interface for the cityscape. During the second year work
of the project this was undertaken by developing radical interfaces as part of the
artworks associated with the continuing project development and the use of these
artworks as a resource for future development.
During the final year of the project we envisaging commission artists to
explore the theme of making the electronic landscapes available to the general
everyday inhabitants of the city. In addition, to providing different ways to
experience the same information as the current demonstrator a particular focus
will be on the issues of modification change and ownership of the city and how
this may be reflected in electronic worlds. We imagine discussing this theme with
a range of artists and undertaking a number of explorations to complement the
work on further development.
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