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ABSTRACT 
We describe the design of an experimental location-based 
pervasive game entitled “Savannah” . Players use GPS-
tracked handheld computers to experience a virtual 
savannah that appears to be overlaid on a football pitch 
sized grassy field. Players act collaboratively to carry out 
a series of lion missions (such as marking their territory, 
hiding their cubs and hunting). A stated aim of the game is 
to encourage players to understand the behaviour of lions 
though personal experience. This directs them to learn 
about the resources that lions require, and to understand 
the daily key decisions that lions have to make in order to 
survive in the wild. As a piece of entertainment, it offers a 
unique opportunity to role play a fascinating animal in a 
novel and engaging way. 

Author Keywords 
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INTRODUCTION 
Location-based games involve the use of mobile 
technologies such as handheld or wearable computers, 
coupled with wireless networking and positioning 
systems, to create a gaming experience that responds to 
changes in the player’s actual location and that is 
interwoven with the physical world about them.   

Early examples of commercial location-based games 
include Bot Fighters! [22] and Battlemachine [21], while 
the research community has produced several 

experimental games including ARQuake [18], 
Mindwarping [17], Pirates! [3], Border Guards [14] and 
Can You See Me Now [7,2]. Other researchers have also 
begun to explore how location-based technologies can 
provide rich learning experiences [15]. 

This paper describes a location-based game called 
Savannah, focusing on the design process, gameplay and 
supporting technologies. It reports on the first prototype 
version of Savannah including our experience of trialing it 
with students in a school. Our aim is to contribute to our 
growing knowledge of how to design successful location-
based experiences that are fun to play and yet that also 
promote reflection and learning. 

THE OBJECTIVES OF SAVANAH 
The broad objective of Savannah is to enable players to 
learn about lion behaviour. In particular, players are 
encouraged to appreciate the various requirements and 
priorities that lions have for their day-to-day survival. For 
example, lions need to make decisions about territory, 
shelter, food and water, what and how to hunt (and where 
to leave young cubs when they do). Hazards too need to 
be considered; these include humans (Masai hunters, or 
poachers) and other lions. The ways in which conditions 
change throughout the year between the relatively 
bountiful wet season and the lean dry season are also 
important. Savannah aims to cover all these aspects of lion 
life, by having players collaboratively role-play being 
lions. 

From a more educational perspective, Savannah has been 
shaped by a number of observations. We recognise that 
young people’s digital cultures outside school are as likely 
to be shaped by interaction with mobile and games 
technologies as they are by desktop PC applications. 
Consequently, the school setting should at least begin to 
engage with these tools [6, 11]. Beyond this, educational 
theorists and researchers are beginning to identify these 
tools as potentially powerful resources in supporting the 
development of learning communities, of offering 
experiential learning, and in encouraging the development 
of meta-level thinking skills [8, 13, 19, 1].  



In Savannah, we are interested in exploring the 
educational potential of mobile technologies, particularly 
with regard to how supporting greater physical activity 
may promote engagement with an experience and 
stimulate learning and also to consider the extent to which 
groups of players moving in a shared physical space can 
easily collaborate with one another around digital content 
in a way that may not be so easy with say traditional 
networked PC or console games. 

OUR DESIGN APPROACH 
Our approach to designing Savannah is distinguished by 
five key features. 

First, we have followed an iterative process in which the 
game design has evolved through a series of workshops 
and also practical field-trials with students in schools. Our 
aim has been to test new ideas in practice from as early as 
possible in the design process so as to build a game that 
successfully integrates entertainment with education and 
makes novel use of emerging technologies. 

Second, we have established a multi-disciplinary design 
team including educators, educational theorists, console 
game developers, wireless technology innovators and 
domain experts. The latter includes documentary makers 
from the BBC Natural History Unit who have spent many 
years filming lion behaviour in the wild. 

Third, the game draws extensively on existing image and 
sound material from archives of BBC natural history 
department. Different combinations of still images and 
sounds are displayed on a handheld computer as its user 
moves across the playing field. In contrast to more 
conventional heavily animated games, in this game, the 
user physically moves while the content is relatively static. 
Our motivations for this concern gameplay, aesthetics and 
pragmatism. From our previous experiences developing 
location-based games, we know that positioning systems 
such as can produce inaccurate and varying measurements 
[2,7]. This makes it difficult to control a smoothly moving 
virtual viewpoint through physical movement and so 
makes it unsuitable for real-time feedback. The wealth of 
material in the BBCs archives begs to be brought to the 
attention of a new audience.  Savannah has allowed us to 
explore one way in which archived TV material might be 
repurposed to create educational games.  

Fourth, we have focused on designing collaborative 
gameplay challenges in which groups of players work 
together as part of the game. This reflects both the 
collaborative nature of lion behaviour – lions work 
together as part of a pride, for example, coordinating their 
actions when hunting – and the potential benefits of 
collaborative approaches to learning. 

Fifth, we have followed the approach of improvising 
gameplay rather than hard-coding it. This means that the 
rules of the Savannah that determine the effects of the 
lions actions are decided by human operators who are 

monitoring the game from behind the scenes and who 
implement their effects by manually changing the game 
state (e.g., awarding and removing ‘energy points’  and 
sending text messages in the voice of the game). Wizard 
of Oz techniques such as this (“pay no attention to that 
man behind the curtain” ) have been used to support the 
early stages of participatory design in other areas of HCI, 
including children’s technologies [22]. In this case, 
improvising the rules provides a way of incrementally 
growing the rules of the game through a series of trials; 
with the most effective improvised rules from one trial 
being hard-coded into the game for future trials. 

At the time of writing we have designed and implemented 
a first version of Savannah, trialed it at our collaborating 
school, analysed the results, and are feeding these back 
into a second iteration of the game ready for further trials 
in April 2004. The following section provides an 
overview of the first iteration of the game. 

THE OVERALL STRUCTURE OF SAVANNAH 
In the Savannah game, groups of five players at a time 
carry out a series of missions in which they need to think 
and act as lions as they inhabit a virtual savannah. Each 
mission is designed to illustrate a different facet of lion 
behaviour, such as marking territory and hunting. The 
missions become more complex as the game progresses.  

Out on the Savannah 
The virtual savannah is overlaid on a school playing field, 
an open area of grass approximately 100 by 40 meters that 
contains no physical obstacles. Each child explores this 
virtual savannah using a handheld computer which is 
equipped with headphones, a GPS receiver to track their 
physical position and WiFi networking to communicate 
with a central game server. As shown in figure 1, a 
lightweight rucksack hides much of the wiring and allows 
the GPS receiver to be shoulder mounted in order to 
maintain a good view of the sky. 

 
Figure 1: two lions with their  lion equipment 

Figure 2 shows three lions from the pride sweeping the 
virtual savannah and exploring their territory. 

 



 
Figure 2: lions sweep the savannah 

The virtual savannah is divided up into different regions 
that reflect the different kinds of environment that can be 
found there (e.g., grass, marsh, rocks, river, etc). These in 
turn provide different kinds of resources for lions (e.g., 
shelter, prey, water, shade) or may represent specific 
dangers (e.g,, other lions’  territory or a nearby Masai 
village). Regions may also contain animals. Prey animals 
represent possible food, while other animals may present a 
potential danger (e.g. “An Angry Elephant” ).  

The players explore the contents of these regions by 
moving around and using the three senses of sound, sight 
and smell. The sounds they hear give a general sense of 
the current region, whereas the sights and smells (both 
represented through images as shown in figures 3 and 4 
respectively) inform them about specific, more local 
content of their surroundings.  

 
Figure 3: receiving a ‘sight’  (left) or  a ‘smell’  (r ight) 
on the handheld computer  

According to which mission they are on, the players can 
carry out a basic action in each region they enter (perhaps 
marking it with their scent or attacking the prey that they 
find there). This is achieved by pressing a button on the 
PDA interface. The results this action affects their 

individual status (e.g., increases or decreases their 
‘energy’ ).  

The outcomes of some actions (e.g., ‘attack’ ) may depend 
upon whether several players trigger them at the same 
time, in other words on whether they are collaborating or 
not. This cooperation is supported through the affordances 
offered by being in an open, shared playing field. Players 
can easily see the location of all other players and can 
communicate and coordinate through gestures or by 
simply speaking to one another when they are close 
enough. These activities, while possible, are much more 
naturally achieved here than in a typical shared online 
environment. 

Back in the Den 
In-between missions, the players return inside to ‘The 
Den’ , an area of the classroom where they can review and 
reflect on what happened during the previous level. A 
facilitator draws out lessons on lion behaviour, and also 
briefs the players about their next mission and plan.   

These activities are supported by a shared interface that is 
projected onto an interactive whiteboard that provides the 
players with an overview of the virtual savannah as shown 
in figure 4.  

 
Figure 4: reflecting on a mission back in the den 

This Den interfaces lets the players explore the content  of 
the virtual savannah outside the game time and, most 
significantly, lets them review their progress on a past 
mission. This last feature is achieved by replaying all of 
the game events as they were seen (and recorded) by the 
game server. Effectively, the whole mission is replayed as 
if live. The players see their progress across the virtual 
savannah displayed as a series of trails, with icons 
marking the locations of their actions (an example of this 
part of the den interface can be seen in figure 5). 



  

 
Figure 5: Close-up of the Den inter face for  reviewing and controlling missions. The history of a mission can be seen on 
the left of the inter face as a ser ies of tr ials and markers laid down by the individual players. The area top r ight shows 
the cur rent energy levels of the lions and enables these to be awarded and removed. The area bottom r ight is for  
sending and displaying text messages.   

 

As described, the overall structure of the Savannah game 
involves moving back and forth between: active missions 
outdoors (using mobile technologies); and periods of 
reflection indoors (using a shared projected interface). 
This mirrors the structure of other recent educational 
experiences such as the “Ambient Wood”  [12]. In which 
players gathered information about the ecology of a 
woodland (outdoors) using mobile technologies and then 
examined it and reflected in a separate den location 
(indoors) and the “Living Exhibition” , a museum visiting 
experience in which families explored the grounds of an 
ancient castle, noting their findings on electronically 
tagged paper which they then used to control a series of 
interactive displays back inside a museum [16]. It also 
bears similarities to other recent experiences that have 
mixed mobile and ‘online’  perspectives such as the chase 
game Can You See Me Now? [7] in which online players 
were chased through a virtual model of a city by three 

street players who had to run through the actual city 
streets (tracked by GPS) in order to catch them.  

The two initial missions 
We implemented two initial missions for our first trials in 
school: 1) marking territory; and 2) hunting. 

An important feature of a male-lion’s routine is to 
maintain the pride’s territory. One of the ways in which 
this is done is by patrolling it and scent-marking. We 
adapted this idea to create a first mission in which the 
pride has to map their territory to find out what is there. 
Starting with no knowledge of the virtual savannah, they 
head out onto the school playing field. They were given a 
limited time – approximately ten minutes – to explore as 
much of their territory as they could, marking each new 
sight or smell that they encountered (by pressing a button 
on their interface). Key regions that they may discover 
included “ long grass” , “short grass” , “marsh” , “ trees” , “a 
rocky outcrop”  and “a gulley” .  They may also encounter 



four hazards that define the outer limits of the game zone 
(along the four sides of the playing field), “ the Masai” , 
“other lions” , “a raging river”  and “ fire” . If they lingered 
in these, they received warning text messages telling them 
that they were in danger. Back in the Den, they were first 
asked to try and draw a paper map of the Savannah in 
order to see how much they could remember. Using the 
projected interface they were then given an overview of 
the Savannah and allowed to explore its key regions. 

An important feature of a lioness’  life is hunting. 
Successful hunting requires an understanding of the 
difficulty of bringing down different kinds of prey (and 
hence the likelihood of success versus wasting valuable 
energy) or even the risks involved in attacking some 
animals (e.g., elephants).  It is also a collaborative activity 
in which lionesses will often work together in well 
coordinated ways. Beyond this, one of the most rewarding 
forms of hunting is to scavenge, i.e., find and eat existing 
kills, a strategy that may challenge naïve views of lion 
behaviour (i.e. that associate lions with ‘bravery’ ). 

Our second mission therefore requires the players to re-
enter the virtual savannah and hunt for food. As they pass 
through different regions they encounter new sights and 
smells that inform them that different prey are present, 
including “a carcass” , “young wilderbeast” , “an old 
buffalo” , “a gazelle”  and “an elephant” . They can press 
the attack button on their PDA in order to try and kill/eat 
each of these. If several lions attack a large prey at once 
they may stand a better chance of success – although the 
reward would also be more thinly spread between them. 
We approximated the rules for bringing down prey as 
follows: 

·  Carcass – an easy target that only requires one 
lion. 

·  Wilderbeast calf – requires just one lion. 

·  Gazelle – requires two lions. 

·  Adult wilderbeast – requires three lions. 

·  Old buffalo – requires three lions. 

·  Elephant – a dangerous target that cannot be 
killed by any number of lions and that may kill 
them if provoked. 

·  A group of Masai – a dangerous target that 
cannot be killed by any number of lions and that 
may kill them even if not provoked. 

The overall goal for each lion is to keep its energy level as 
high as possible. Energy is gained by successfully killing 
and eating prey, but is lost through unsuccessful attacks 
and is also gradually used up over time. Each lion sees its 
current energy level represented as a bar display on their 
PDA interface and also receives a text message after an 
attack confirming whether it was successful or not. 
Finally, in this mission, the lions have to avoid hazards 

such as the four outer territories and, following a warning, 
may die if they do not.  

It is important to remember that these rules are improvised 
in our first trials – i.e., that human observers in the den are 
watching the activities of the lions on the Den interface, 
and determining when their attacks are successful or not, 
how many energy points to award or remove, and whether 
lions have been in a hazardous region for too long. 

THE IMPLEMENTION OF SAVANNAH 
We now briefly review how Savannah was implemented. 
The system was divided into three key components as 
shown in figure 6: 

1) The PDA game interface. 

2) The game server. 

3) The Den interface. 

Inter-component communication was handled through a 
distributed platform called Elvin from the Australian 
Distributed Systems Technology Centre (DSTC) [4]. 
Once the Elvin message protocols had been defined, 
development of the three components proceeded largely 
independently with the Hewlett-Packard/University of 
Bristol group in Bristol (UK) developing the PDA 
interface, and a team at the MRL in Nottingham (UK) 
writing the game server and Den interface. The PDA 
client interface was developed in Flash, supported by an 
event interpreter from the Mobile Bristol group written in 
C++ as well as specific Savannah MBML script for 
interpreting GPS and Elvin events. The game server from 
the Mixed Reality Laboratory was written in Java and the 
Den interface was in C#.  

 
Figure 6: system overview diagram 

The responsibility for each system component broke down 
as follows. 

PDA 1 
(flash, event 
interpreter) 

PDA 2 … PDA 5 

Game 
Server 

(Java) 

DEN 
GUI 

(C#) 

        System messages  
sent through an Elvin 
message server. 



 The PDA game interface was responsible for 
communicating the current state of the lion to the player 
(e.g. health), and to represent any sensory input the lion 
was currently receiving (sounds, sights smells). It also 
received input from the player, either by button presses 
(attack or mark) or by the player’s movement in the field 
(via the attached GPS tracker). A WiFi LAN was setup to 
cover the playing area and all the communication to and 
from the PDA was via this method. 

The game server received all the player generated events 
and fed back to the PDA the identifiers of content that it 
should be currently be displaying (the actual content 
image and sound files were stored locally on the PDA).  
Three two-dimensional lookup tables were used in the 
server (one each for sound, sight and smell). These were 
represented as ‘colourmaps’ , with each coloured region 
indexing the URL of a specific piece of content. These 
colourmaps were created as images in a standard paint 
package with an accompanying text file specifying which 
colours referred to what pieces of content. The game 
server was also responsible for storing all game events to 
disk so that games could be replayed later for analysis. 
Figure 7 shows the sound colour map (sound defined the 
major regions of the game) from the first mission. 

 

 
Figure 7: example of a colour  map. 

The Den interface had four major functions: 

First, during game play, it provided a real-time view of the 
game field showing the location and status of each of the 
lions. It allowed lion’s health to be increased or decreased  
(using the controls in the top right of figure 5) and text 
messages to be sent to the PDAs (using the controls in the 
bottom right of figure 5). It should be noted hat all of this 

communication went through the game server so it could 
be saved and later replayed.  

Second, when the players had returned to the den after a 
mission, the Den interface could be used by them to 
investigate the savannah and their progress by replaying 
their movements and actions and by selecting different 
regions in order to display the associated images and 
sounds.  

Third, in addition to supporting reflection by the players, 
the Den also served as a control room during the missions; 
the place from which observers monitor the progress of 
the players in the field and, in this stage of development, 
improvise game responses to them. 

Finally, the den played a further important role in terms of 
technical orchestration. It allowed systems operators to 
monitor for technical problems and helped in dealing with 
them, by providing a mechanism for sending solution 
instruction to the players. For example, text messages 
might be sent informing a player to seek technical 
assistance from a helper out in the field. 

REFLECTION FOLLOWING INITIALTRIALS 
The initial trials took place in a secondary school in 
Bristol (UK). The students involved in the project were all 
aged between 11 and 12. There were two groups: a group 
of five boys (day 1) and a group of five girls (day 2).  On 
each day, the players were first introduced to the 
Savannah game, to the technology involved and to some 
of the key concepts of lion behaviour. Throughout the day 
(from 09.30 – 14.30) the students worked through the two 
challenges, having up to three attempts at each, while 
being supported by an expert teacher in the den between 
each outdoors games session.  On both days the players’  
activities in the field and in the Den were recorded on 
video and observers took field notes, while the students 
were interviewed for 45 minutes in a group at the end of 
the day. The main educational outcomes of the project 
were as follows: 

·  the need to ensure that the games rules reflect the rules 
of the environmental lessons being taught 

·  the potential of mobile games to motivate students to 
self-directed learning. 

·  The potential of multiple player identities (lion, gamer, 
learner) to encourage rich learning experiences 

These educational lessons, however, are not the focus of 
this paper and are covered elsewhere [5]. Instead, we draw 
on our experience to reflect on general issues for 
designing location-based entertainment. 

Supporting immersive play and reflection 
The dual functionality of the Den interface strongly 
mirrors the learning paradigms employed, especially the 
importance of moving between phases of active play, and 
periods of reflection and planning. The game was 



structured in this way to encourage the players to take 
different perspectives of their experience: 

·  immersion (inside the game). Players out on the field 
“being a lion”  with an individual perspective within 
a shared space. 

·  reflection (on the game from the outside). In the Den 
acting more like a scientist with a single shared 
screen and associated perspective.  

Students were further encouraged to make these shifts in 
perception by the maintenance of a clear separation 
between the game space (field) and the Den. The 
differentiation was present in many aspects of the 
experience: activity, locality (indoors vs. outdoors) and 
technology (PDA vs. Den interface). Along with clearly 
delineating the parts of the experience, an impetus to 
move between them was also provided. In order to play 
more successfully, a player needed to understand how 
their action had previously impacted on their success (the 
lion’s health). By retrospecting on their actions with the 
replay of their game data, players could gain greater 
insight into their performance; knowledge that might 
normally be lost in the heat of battle. 

Designing for collaboration 
A second key concern was to design a game that 
encouraged, even necessitated, player collaboration. An 
open field provides a useful medium to support 
communication among players in a variety of ways 
(shouting, gesturing, etc.). To support this, we deliberately 
design for a “heads-up”  experience by providing a 
constant audio stream with only sporadic visual feedback. 
This enabled players to keep looking around at their 
pride-mates rather than concentrating on the PDA display. 
For Savannah this was important to help players 
understand the collaborative nature of lion behaviour and 
associated learning in general. 

The playing field provides a space for awareness and 
coordination. One key feature is that it contains no content 
itself (apart from four marker flags, one at each corner) 
such that might hinder its function as a medium. It enables 
the players to see each other at all times. One advantage 
this offers during the game is that it allows activities that 
need to be synchronized, such as attacks, to be simply 
arranged and executed. This can be contrasted with online 
distributed or even co-present simulation games or with 
wider area location-based games where other players are 
not so readily visible, making synchronizing actions more 
difficult.  

Other advantages are that collaboration is largely ‘out of 
band’  (in that it takes places in the real world around the 
game, not within the game). Again, this makes for a clear 
separation of roles – being a lion versus being a human 
talking about being a lion. It is also technically simpler, an 
important consideration when working with the limited 
resources offered by today’s handheld computers. The 

playing field offers a further interesting dynamic. Each 
child has their own independent viewpoint, but these can 
be related because they are moving across a giant shared 
display. This is similar to the relationship among users of 
single display groupware such as shared projected 
displays, but differs in that in the Savannah, each player 
also has their own individual view of the experience. 

Rapid prototyping tools 
Another key feature of our overall approach to design was 
our application of rapid prototyping techniques in order to 
quickly arrive at a playable game. Four key aspects of this 
development process are: rule improvisation, skill 
repurpose, orchestration and configuration 

We have previously found manually running rules engines 
to be a highly informative method of exploring game 
scenarios and potential content (for example in the 
Bystander project discussed in [7]).  It provides a simple 
mechanism that allows the involvement of domain experts 
in the running of the game, and lets us see how they would 
make decisions. It also allowed maximum flexibility when 
it came to rewarding player behaviour during the game. 
For example, during early play it was deciding to warn 
players if they had been in a dangerous area for too long. 
However, repeat violators were punished by decreasing 
health (and ultimately death), but a more lenient penalty 
was dealt if it was thought the player was making a valid 
attempt to escape from the danger.  

However, a limitation of this improvisational approach is 
its lack of scalability. It is highly taxing to simultaneously 
track the action of five lions. In the next phase of 
development we have the option to fully automate the 
rules, or alternatively perhaps to opt for a partial-
automation approach (e.g., where human facilitators can 
countermand the system or improvise new rules around 
the automated ones). This latter system might offer the 
advantage of a reduced cognitive load by automating the 
simple rules, while maintaining the flexibility of keeping 
the human in the loop. 

Colour-maps have proved to be a useful way of defining 
content. This allows artists to use their existing skill in 
creating and manipulating bitmaps, to be leveraged for a 
new purpose, that of designing content maps. This meant 
non-technical game designers could quickly configure the 
experience in terms of simple location-triggers and could 
easily assemble associated images and sounds. 

Our orchestration tools allowed us to monitor the state of 
the technology at a system level. However, when 
problems with the technology did arise it was often 
difficult to ascertain what was causing the trouble. 
Debugging distributed systems like this, developed by 
separate parties, is traditionally notoriously difficult, with 
most of the problems being sporadic and fleeting. Perhaps 
we still did not really know enough about the causes of 
apparent problems and system state and tools that 



recorded system state at an even lower level maybe 
required. 

A final issue was configuration. It proved to be quite a 
time consuming process to register the virtual savannah to 
the physical playing field. It involved surveying the field, 
and then fitting the content and then resurveying and 
putting down final corner markers. This is a requirement 
for more powerful configuration tools to enable location-
based experiences such as Savannah to be quickly and 
easily deployed in different physical environments, for 
example by more easily mapping the virtual savannah to 
GPS for different open spaces. 

FUTURE WORK 
Savannah II is currently under development based on our 
experiences and insights from the first set of game trial. 

Separation of indoors and outdoors makes for a clear 
transition between the different phases and is something 
that we intend build on. Current proposals include some 
kind of notional gateway which players pass through when 
entering and leaving the game space. This would help 
further solidify the game space as being a separate 
location, and help establish the mind set required for 
being a lion from that which is required in the den.  This 
gateway will most likely be located outdoors on the edge 
of the playing field, and players will collect the 
technology at this point (rather than from the classroom as 
was the case in Savannah I). As a result, the technology 
will be fully operational – including having a GPS fix, 
which can take sometime minutes to establish – from the 
moment when they first enter the game. 

Some further refinements to the Den interface are needed 
to separate out its use by the players themselves from its 
use by the facilitators. For speed of development, the 
same GUI was presented to both groups of users in 
Savannah I. In the next version of the game we plan to 
tailor the interface to better suit the different roles that are 
involved. For example, some of the proposed revisions to 
the Den interface include the removal of separate scent 
and sight cues, the simplification of the video style 
“replay”  interface, and the addition of hunger and thirst 
alerts (two new features to be introduced into the game). 
Additionally, the Den will be stocked with background 
resources (books and video) so that the players can 
augment their lion knowledge between missions. 

Our initial strategy required the ability to record the live 
experience and then replay it later on. This was achieved 
with a log file created by the game server. Limited record 
and replay facilities such as this are common place within 
conventional games. Recent research into collaborative 
virtual environments has produced more sophisticated and 
flexible techniques to enable 3D recordings to be 
reviewed by multiple simultaneous clients that can adopt 
different viewpoints and where multiple recordings can be 
replayed in a synchronized way [9,10]. We are currently 
investigating general solutions for recording mobile 

experiences, and this has raised a number of further 
requirements and research topics that require extension to 
these techniques, including: 

·  dealing with disconnection 

·  cross indexing with other media (e.g., video recordings 
of/from actual participants).  

·  recording in event-based and state-based systems 

From the experience gained manually running the game-
rules during prototyping, we now understand what will 
make a good automated rule set for the game. To create a 
rich game experience, we feel it is particularly important 
to extend the rules that create a tension between different 
goals and activities. Some proposed changes for two new 
missions will require the pride to balance different 
priorities. For example, they are required to balance thirst 
and hunger whilst both hunting and looking after their 
cubs.  We will also introduce a new mission that 
demonstrates the important differences in the Savannah 
between the wet and dry seasons, for example the scarcity 
of prey and water in the dry season. 

Some rules were very fluidly defined when improvised, 
and these require tighter definition in order to automate. 
For example, what does it mean for players to attack a 
prey animal simultaniously? Similarly, player 
disconnections were handled in an ad-hoc, manual, 
manner, with technical personnel occasionally making 
appearances on the game field. This obviously breaks the 
illusion we are trying to establish and maintain and we are 
looking at how this could be handled in a more seamless 
fashion. 

Finally, in order for the students to gain further insights 
into their performance, we plan to implement an overall 
pride score that reflects how well the pride is doing over 
an entire year – to be covered by four mission – on the 
Savannah. 

CONCLUSION 
Savannah is an enjoyable small scale location-based 
pervasive game. The game successfully encouraged 
collaborative lion-like behaviour, and players reported 
enjoying the experience and learning about the resources 
that lions require and the sorts of decisions that they have 
to make. 

While pervasive technology is becoming more 
commonplace, it is still not yet suitable for a larger scale 
game rollout. This currently limits game design, and 
player numbers, but means that this is an excellent time to 
be involved in this rich area of research. As the 
technology stabilizes, the fundamental game play concepts 
we are discovering will remain, and the knowledge and 
experience gained now will be important in the 
development of full scale projects. 
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