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ABSTRACT. In this paper I present the game CollecTic. It is developed for the Sony Playstation Portable and uses 
existing wireless local area network access points in a city as a main game element. In the game, the player has to move 
through the city to search and collect new access points. In my study, I am concentrating on developing game concepts, 
that use real life properties as game elements and can be easily played everywhere at any moment. By using the 
physical world as a game board, players are stimulated to rediscover the real world around them in a new and playful 
way. I am also interested in the social effects, that result from expanding the magic circle of play by mixing the real 
world with the game world. 
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1 Introduction

The motivation of developing the game CollecTic lays in observing the development of the market 
for home computer games and portable game consoles. Digital computer games become more and 
more important in people's leisure time. Especially massive multiplayer role playing games 
(MMORPGs) like World of Warcraft have a growing number of players, in January 2006 World of  
Warcraft had in total 6.500.000 active subscriptions1. In these games, the player sits behind her/his 
computer and plays  with others in a virtual world over the Internet. While playing, the player 
isolates herself/himself from the world around him. But at the same time s/he is connected with 
other players over the whole world [1,2]. One could say, that the perception space of everyday life 
shrinks, while on the other hand it grows globally in virtual worlds. This phenomenon of playing in 
a virtual world, while isolating oneself from the real world, can also be found in most games for 
portable game consoles. Most of these games are clones of the home console games and make no 
extra use of the unique properties of mobile computing [3]. The experience in the virtual game 
world is clearly separated from the physical world the game is played in. With the introduction of 
portable game consoles, games can now played at any location, but in most games the location itself 
has no effect on the game and visa versa.   

With the game CollecTic, I connect both worlds by using physical movement and existing elements 
in the real world as an essential game element. In the game, the player uses a Sony Playstation 
Portable (PSP) as a sensor device to find existing wireless local area networks (WLAN) in her/his 
local surroundings. By doing this, I hope to stimulate the player to physically move around and 
explore her/his surroundings in a new and playful way.

1 http://www.mmogchart.com/
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2 Pervasive Games

Breaking out of traditional boundaries of a medium and interweaving the experience with the real 
world can also be found in other media. Already in the sixties, artists like Joseph Beuys or Nam 
June Paik experimented with media to stimulate people to rethink and rediscover their local 
surroundings and society. In 2003 the German art group LIGNA broadcasted the radio program 
Radioballet. In this program, the listeners were asked to take their radio with them, go to the central 
station of Leipzig and perform several movements together, like lying on the floor. In the same 
year, the movement of flash mobbing started. In flash mobbing, people use the Internet to arrange 
meeting other people at a specific location and time, to do a specific performance. All these 
movements expand the traditional boundaries of the medium and create a new, reflective experience 
on the medium and the world around us.  

In the field of game studies games that are interwoven with the physical world, by mixing elements 
from the real world with the game world are called pervasive games. Many different forms of 
gaming have been grouped under the concept of pervasive games. Indoor gaming forms like Smart 
Toys and Augmented Tabletop Games are seen as pervasive forms of gaming, as well as outdoor 
activities like Augmented Reality Games or Location-Aware Games (Magerkurth) [4]. Because of 
the diversity of games grouped under the term pervasive games, pervasive games can not be seen as 
a single genre, but more as a whole field. With the common ground, that they all try to interweave 
the physical world and expand the traditional magic circle2 of play. Montola defines pervasive 
gaming as a form of gaming that is systematically blurring and breaking the traditional boundaries 
of games: 

“Pervasive game is a game, that has one or more salient features that expand the contractual 
magic circle of play socially, spatially or temporally .” [8]

In my research, I am focusing on Location-Aware Games. Games, that are played in urban 
surroundings and experimenting with the effects of mixing realities.

2.1 Location-Aware Games

From the technological development of mobile computing new forms of pervasive games evolved. 
The development of mobile devices equipped with GPS, WiFi, GSM or RFID technology, makes it 
possible, that digital games can leave one’s private space and enter the public space. Games that 
regard the entire world, the architecture we live in, people that surround us and elements of 
everyday life can be called location-aware games [4]. In the last years many different location-
aware games were developed. The following examples show a few games, that can be further 
categorized as treasure hunt [9] or item hunt [10] games. In these games the main task of the player 
is to search for virtual or physical items in his/her physical surroundings. The following game were 
a starting point of my research and form a base of the development of the game CollecTic.

2 The term term magic circle, was first mentioned in Huizinga's book Homo Ludens (1955) [5]. Later it became 
frequently used metaphorically for the game/play space in the field of game studies. In the book Rules of Play (2004) 
Salen and Zimmerman introduce the term magic circle in their theoretical framework as a core concept in game design 
[6]. In their work the magic circle defines the space within a game. According to Salen and Zimmerman the boundary 
of the magic circle, that separates the game world form the world outside the games, can be either closed or open, 
depending on the formal or in-formal form of the game/play. Because in game forms like pervasive games or Live 
Action Role-Play (LARP) the borders of the magic circle get expanded and blurred, the usefulness of the term is 
questioned and discussed [7]. In this paper the term is used to emphasize the differences between traditional games, 
with defined boundaries in time and space, and pervasive games, that expand these boundaries.   
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Treasure (2005) is a multiplayer game played on a predefined outdoor area. It was developed at the 
Department of Computing Science of the University of Glasgow [11]. Players search with GPS 
equipped hand-held computers for virtual coins hidden in the game area. Interesting about this 
game, is the way the game handles the limitations of WLAN coverage. In the play area WLAN 
coverage is not constantly available. Instead of trying to disguise this limitation, they have  made it 
a central component of the game-play. Players can hide in the shadows of missing connectivity, 
sneak up on other players and steal their coins when the thieves enter the WLAN connected area.

Pac-Manhattan (2004) is a large-scale urban game that utilizes the New York City grid to recreate 
the 1980's video game sensation Pac-Man [12]. In the game Pac-Manhattan one player is dressed as 
Pac-man and has to run around the Washington square park area of Manhattan while attempting to 
collect all of the virtual dots that are placed in the streets. Four other players, dressed as the ghosts, 
will attempt to catch Pac-man before all of the dots are collected. Pac-Manhattan was developed in 
New York University's Interactive Telecommunications graduate program, in order to explore what 
happens when games are removed from their "little world" of tabletops, televisions and computers 
and placed in the larger "real world" of street corners and cities. 

Neighbourhood Satellites (2005) is a project by Myriel Milicevic from the Interaction Design 
Institute Ivrea [13]. In the game the player is equipped with a laptop connected to a sensor device, 
the neighborhood satellite. With the satellite the player can detect local environmental conditions, 
like air pollution and light conditions. Neighborhood satellites is a research project on how to 
reconnect people to their local surroundings by observing environmental data directly. Data that had 
been obscured before. 

In all examples, players have to search for hidden virtual elements, that are only visible to them. 
This makes the games obscure for outsiders and can create confusion about the players' actions. In 
the game Pac-Manhattan the performance is clearly emphasized as a game activity by wearing 
game character costumes. In the other examples, the actions are more difficult to interpret. In 
Treasure and Neighborhood satellites, players can choose how expressive their actions should be 
and how easily they can be interpreted by others. This is also possible in the game CollecTic. 
While in Treasure and Pac-Manhattan the virtual items have to be placed/mapped in advance in the 
real world, Neighbourhood Satellites uses existing elements, that are already there but can only be 
seen with the game device. This is also done in CollecTic, where players discover the existing 
infrastructure of wireless networks in their surroundings.  
 

3 Overview of CollecTic

The game CollecTic is developed as a part of my graduation project for the Masters program Media 
Technology at Leiden University in 2006. The game is developed for the Sony PSP and uses the 
standard features of the console, especially scanning for wireless access points to the Internet. 

3.1 The Game 

CollecTic can be played anywhere, where WLAN (IEEE 802.11) access points can be found by a 
PSP. The objective of the game is to search for different access points, to collect them and to 
combine them in a puzzle in order to get points. In the game, the player has to move around in 
her/his local surroundings, using her/his PSP as a sensor device in order to find access points 
(figure 1). The game is designed as a single player game, but it can be easily played competitive 
after each other or at the same time with two PSPs.    
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   Figure 1. showing a player searching for a wireless access point outside the window  

Finding and collecting access points
If the PSP receives a signal of a wireless access point, the point will be visualized as a geometric 
figure (square, triangle or circle) with a specific color and size. The form and color are defined by 
the unique Media Access Control address3 (MAC address) of the access point  (figure 2). The size 
of the form is determined by the signal strength of the access point. If a player wants to collect a 
bigger form s/he has to come closer to a spotted access point. All visible figures are starting to blink 
and to play a sound after each other. The length of time a figure blinks, depends on the strength of 
the signal. The kind of sound depends on the form and color: the form determines the waveform of 
the sound (sine, triangle or square wave); the color determines the note (frequency) of the sound 
(figure 2). If the player presses the  button corresponding to the figure that lightens up, s/he collects 
the figure, meaning the access point. The collected shapes will be placed in the big black square on 
the screen. During the game, an access point can only be collected once. In order to find new access 
points, the player has to move around. Through the game s/he is stimulated to rediscover her/his 
surroundings. It easily happens that the game starts in the player's home (figure 1), where s/he 
selects the first figures and ends somewhere in the neighborhood, in search for new access points.    

   Figure 2. showing the process of mapping the MAC address to a figure, color and sound. The first three numbers of 
the decimal MAC address define the shape of the figure and the last three numbers define the color. The figure and 

color define the wave form and frequency of the sound

The puzzle in the black square
The collected figures in the black square can be arranged in  a grid of three by three. If a maximum 
amount of nine shapes is collected, or if the player presses the x button, the grid will be checked for 

3 A MAC address is a unique code assigned to most forms of networking hardware. The address is permanently 
assigned to the hardware. The address consists out of six groups of two hexadecimal digits. An example of a MAC 
address could be "00:08:74:5A:8B:D4". The first three octets defines the manufacturer and the last three octets 
represents the serial number assigned to the hardware by the manufacturer. 
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three equals in a row. The rows will be checked for same shapes and same colors. Combinations of 
same shape, color and size give extra points. Several equal rows at the same time will also give 
extra points (Combo bonus). The player is encouraged to not only collect three shapes in a row to 
easily gain points, but to try to complete the whole puzzle and to get a much higher score for more 
combinations at the same time (figure 3). With these rules, the player can develop her/his own 
strategies. S/he can for example decide to first collect only one shape or color and keep others in 
mind for later.

   Figure 3. Screen shot, getting points for equals in a row

Unsecured wireless access points – the black/white star
A special form in the game is the black and white star. Every unsecured wireless network is 
visualized as a star. The star can have either a positive or negative effect, unknown for the player 
before selecting it. A star can be collected either by pressing the square, triangle or circle button. 
Only if a player collects a star, it turns out if it is a black or a white one. The black star has the 
negative effect of throwing all selected figures out of the puzzle, so they have to be selected again. 
The white star on the other hand, works as a joker. It helps to complete a row. Metaphorically 
speaking, the stars points to the advantages and disadvantages of unsecured wireless networks4.   

Game modes - temporal and spatial parameters
CollecTic can be played almost everywhere at any time. The player is free to choose where s/he 
wants to play and thus is able to define her/his own game space. The only parameter a player can 
change in the program,  is the time period the game should last. The player can choose between an 
unlimited time and a limited time mode between 5 minutes and an hour. During the first tests it 
happened, that players decided to limit the game space to a small surroundings, like only one street. 
Through the possibility of changing the temporal and spatial parameters, players are able to define 
their own game modes and develop new strategies. For example a limited space can encourage the 
players to observe their surroundings more closely and to be more creative with combining the 
found access points. An unlimited time could bring up a different strategy, like  trying to collect all 
access points in a whole city or area.
An idea that came up during the first test, is the possibility to use score as a limiting parameter. For 
example, a game that only lasts until a player reaches 500 points. The player who succeeds in the 
shortest period of time wins. In this way the ticking clock in the game can be a strong dramatic 
element [16]. Playing this mode with more players at the same time, could possibly also encourage 
physical competition.  

4 The advantage of unsecured wireless networks is, that people can easily share Internet access with others. Everyone 
equipped with a wireless network receiver can connect to a unsecured wireless network. A concerning risk of unsecured 
wireless networks is the security. Those found in local surroundings are often unsecured for the lack of technological 
knowledge and not because of any ideological motivations. As a consequence, these networks are not protected against 
hackers with bad intentions. [14,15] 
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Technology 
The game runs on a Sony PSP up to firmware version 2.0. The game developed with the PSP 
Software Development Kit5 (PSPSDK), a collection of open source tools and libraries written for 
Sony's PSP gaming console, distributed under a BSD-compatible license. The latest version of 
CollecTic is available for downloading at http://pixelsix.org/collectic.

3.2 Player Experiences

The first initial tests were held with one player at a time. The game was played in short time 
intervals (5 or 15 minutes) in a small city area (radius approximately 1km). Before playing, the 
player got a brief explanation about the interface and that he had to search for wireless access points 
in her/his surroundings. During the tests, some interesting results could already be concluded.  
Players intuitively start to move around in their surroundings in the search for new access points. 
The movement differs by the different strategies players have in their game. Some players move 
slowly, in order to collect almost every access point, while others move faster in the search of a 
certain kind of figure or color. During the tests it happened that the games ended in streets, where 
the player did not often go or never had been. This is an interesting effect of playing games in 
public. In everyday life, movement through public space is often goal oriented. We are used to go 
the most efficient way from one point to the other. In CollecTic the player has no predefined goal 
where to go. S/he starts exploring her/his surroundings, driven by the current game state.
On the one hand the game stimulates to move around without any prejudice about the surroundings, 
I noticed on the other hand, that the player's perception of her/his surroundings changes. During 
play players look most of the time on the display of the PSP. It seems that their perception of the 
surroundings is limited. But in later interviews players reported, that they were actually in a 
constant interaction between the world around them and the game. Some moments they were more 
focused on the PSP and others moments they were more focused on their surroundings. Even when 
they were looking at the PSP, they were still aware of their surroundings and would not for example 
accidentally walk into an approaching car.   

Using visual feedback of mobile device in location-aware games has the problem, that the player 
has to constantly switch her/his focus between the display and the world around him. To deal with 
this problem, the game uses auditive feedback in addition. Like this one doesn't have to look at the 
screen all the time. In the interviews some players reported, that only after a while they started to 
understand the meaning of the sound signals and then looked less at the PSP. This means, that 
experienced players would look less at the display and would perceive their surroundings more. In 
future versions of the game, I will have a closer look on how to improve the auditive feedback, in 
order to make it easier to understand. 

Another point of the interviews was, that a lot of players were surprised about the huge amount of 
wireless access points they could find. Through the game, they got aware of this hidden and 
growing infrastructure in their urban surroundings. Discovering this infrastructure makes the player 
see certain places in a different light during the game and also afterwards. For example discovering 
a place with a lot of stars, can be seen in the game as an important place to gain high points. At the 
same time it may shows, that at this place the owners of the access points care less about the 
security of their Internet connection. 

5 http://ps2dev.org/psp/Projects/PSPSDK
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4 Discussion

Creating pervasive games for public space involves new aspects and strategies in game design. 
Dealing with uncertainty of technology is as important as handling the social effects of mixing 
realities.

Re-appropriation of Existing Technologies
One important strategy in is the handling of existing technologies in game design. To come up with 
new and different game concepts, it is important to have a close look at how certain technologies 
function, instead of what their original use is. In this way it is possible to re-appropriate their 
function and create a new game experience. In the game CollecTic, I make use of the WLAN 
function, without trying to actually connect to the Internet. The MAC addresses of found wireless 
access points are not used to create a network connection between the PSP and the access point, but 
are re-appropriated to generate geometrical figures that can be collected in a city.   This is just a 
slightly different use than the original, but already creates completely new game possibilities. Other 
examples of using re-appropriation of existing technologies as a game design strategy can be found 
in Wario Ware: Touched!6 and Monster Rancher7. In the game Wario Ware: Touched!, developed 
for the Nintendo DS, the player has to blow into the microphone of the game console in order to 
move a ship on the display. In this game the microphone is not used to record sound, but as a sensor 
device that sense the intensity of a blow. Monster Rancher is a battle game between monsters, that 
are bred from the data of a player's CD/DVD collection. The game uses the unique serial number, 
that can be found on a CD or DVD and changes it into a visual and statistical representation.    

Seamful Design
Another important aspect in the handling of technology is to deal with the limitations and 
uncertainty of technology in physical space. Seamful design is a novel approach of Ubiquitous and 
Mobile Computing discussed by Weiser to reveal and exploit inevitable technical limitations and 
boundaries rather than hiding them [17, 18]. This strategy is comparable with the idea of re-
appropriation as explained above. Also in the strategy of seamful design, the functioning of used 
technology has to be studied closely. Discovered limitations and boundaries are then exploited as a 
design resource. In CollecTic this strategy is used in a way, that the game uses the changing signal 
strength as a game element and adapts itself easily to almost every environment. Another creative 
way of seamful design can be found in the game Treasure, as described above, where players can 
hide in the shadows of missing WLAN coverage.     

Mixing Realities
Location-aware games such as CollecTic, played outdoor in public space, confront the player’s in-
game desires with elements of the real world. The game space, the so called magic circle of play is 
now interfered by real consequences. In location-aware games the game space is mixed with 
elements of the real world. The player has to consider not only the in-game consequences, but also 
the consequences of his/her actions in the real world. In CollecTic this conflict between in-game 
and real life consequences occurs, when the player has to decide, either to look on the PSP while 
moving, or to stop the game to move safely. But it can also occur, if a player decides to enter a non-
public space, like an office building or a private garden, in the hope to  collect an access point more 
easily. Mixing realities can also be a very dramatic game element by playing with the uncertainty, if 
something has real or only in-game consequences. In the theatrical pervasive game Uncle Roy All  
Around You [19] a game situation occurs, where the player enters an empty office and has to sign a 
contract where he commits that he will help a stranger for the next year. An online player on the 
Internet, who sees the player in the office through a web cam, is asked the same commitment. After 
both signed their contract, they have entered a year long contract with each other.   

6 http://www.warioware.biz/touched/  
7 http://www.tecmogames.com/games.asp?id=10  
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Playing in public touches another matter: the relationship between a player and non-players in 
public space. The player's behavior can change through the awareness that her/his actions are being 
watched. In this way, the play activity can get performance qualities. In the paper Performance 
versus Gameplay? Research on performative gameplay in Massive Multiplayer Online Games [20] 
I discuss the performative qualities of play in virtual public space. In some sense this is comparable 
with real public space, but with the exception that in virtual worlds everyone knows that they play a 
game. A key element that can create performative play, is the awareness of being watched by 
others. If a player separates herself/himself from others by doing unexpected movements or actions, 
it creates attention and her/his action can be seen as performance. In the performance Warship 
(2001) the artist Brodi Condon uses the MMORPG Anarchy Online to let a virtual character, facing 
to the computer screen of the viewer, constantly worshiping. By changing the rules of the game 
Brodi Condon creates a performance, that can be seen by other players in side the virtual world and 
from outside. Playing games in public space where they are not expected, changes the rules of the 
public space and creates performative play. But the play can cause different emotions from 
outsiders, like fascination, confusion or even irritation. Taking this in account, playing in public 
space creates an intensive, performative and reflective expression. In some pervasive games, non-
players get invited in one way or another to participate, sometimes without knowing that they take 
part in a game. This is a clear ethically challenging style of game design, but can also create a very 
engaging experience. The social expansion of including non-players in pervasive games is further 
discussed by Montola and Waern in their research: 

“The use of social expansion has proven an effective and enjoyable strategy to deeply engaging 
game play, and the transition between roles often form an intriguing part of the gameplay. The 
potentially most interesting design alternatives are the ones that make the game feel more tangible,  
real and immersive by compromising the magic circle the most. However, these are also the 
potentially most problematic designs. We intend to address this by further exploring the ethical 
challenges of social expansion, in particular from the non-player perspective. ”  [21]
 

5 Conclusion 

Pervasive games are a new field of gaming, that create intriguing and exciting gaming experiences 
by blending real and virtual game elements. While traditional computer games focus the users’ 
attention mainly on the computer screen in 2D/3D virtual environments, pervasive games 
on the other hand integrate also physical and social aspects of the real world. 

With the game CollecTic I presented a pervasive game, that can be played easily almost everywhere 
at any time. It uses the PSP as a kind of sensor device to stimulate the players to move around and 
explore their local surroundings. The game creates an awareness of the physical space and on the 
same time an awareness of the hidden infrastructure of the growing wireless Internet. Playing 
CollecTic in public space creates a reflective experience of play, the total immersion of traditional 
home computer games has changed to a constant interaction between the in-game desires and real 
life influences.  

With this study I presented ways, how play can promote fearless interaction with the real world and 
create a reflective view on one self, others and technology. Pervasive games are a new way to 
rediscover the world around us.
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