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AbstractAbstractAbstractAbstract    
The interactive collaborative project Codra, explores the creative design process between 
people in virtual and physical space in the visual domain. By using the connectivity 
between people massive collaboration is possible between heterogeneous groups that can 
lead to new and unexpected results. 
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IntroductionIntroductionIntroductionIntroduction    
The power of the unaided, individual mind is highly overrated: The Renaissance scholar no 
longer exists. Although creative individuals are often thought of as working in isolation, 
the role of interaction and collaboration with other individuals is critical to creativity. 
Creative activity grows out of the relationship between people and their work, and from the 
interactions between an individual and other human beings [7].  
 
In this paper I present Codra, an interactive system used to collectively create visual 
designs. Because of the connectivity between people which increased a lot the last ten 
years, I explore the use of both the virtual and the physical world.  Some projects, which 
use the virtual community to create different kinds of visual designs, exist already on the 
internet. Clearly, these projects use the virtual world because of the availability of 
hundreds of thousands potential users, but none of these projects use the physical world as 
Codra does. 

BackgroundBackgroundBackgroundBackground    

Collective drawingCollective drawingCollective drawingCollective drawing    
Creativity can be defined as a mental process involving the generation of new ideas or 
concepts, or new associations between existing ideas or concepts. Because of the 
connectivity which is now possible using the internet, massive collaboration can occur. By 
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using the nowadays connectivity between people we can enrich the collaborative process. 
The diversity of the virtual community can improve this process because of the 
heterogeneous input different people have on a design problem. Beside this diversity, the 
ability of synchronous participation which is now possible, will lead to real time feedback 
and motivates people for participation [20]. 
 
With Codra, the virtual and physical community can synchronously create drawings in an 
interactive way and unforeseen drawings can evolve over time. Some factors which are 
important during the interactive process are the addition of users to the drawing and the 
selection of unwanted inputs. Users are free to draw whatever they want and no goal is 
pursued. This can result in chaos, which can be compensated by subjective evaluation [14]. 
Therefore shared goals or objectives among the users are important for the evaluation of 
the inputs. When there is a shared goal, people will remove unwanted inputs to reach the 
wanted goal. 
 
As noted in [2] players are able to agree on a point of commonality surprisingly often as 
described by the Schelling point, in game theory concerning coordination games. In 
coordination games players are isolated and offered several choices. Schelling found that 
players were able to synchronize their behavior with others, even without communication, 
as long as the other participants are attempting to do the same. Of course this Schelling 
point is influenced by the system and cultural background of its users.  Codra is not a 
coordination game, but the users are presented with the same choices in a common 
environment. 
 

Cascading informationCascading informationCascading informationCascading information        
Economists have tried to answer questions like “How can so many people suddenly sign on 
to a questionable idea. And why do they often change their opinion so quickly?” Theories 
derived from this are often labeled as cascade-theories. Cascade-theories attempt to 
explain the emergence and evolution of transient and reversible phenomena of people 
falling in line with the crowd [3]. 
 
When people form their beliefs using information obtained by observing the behavior or 
opinions of others it’s called an ‘informational cascade’. Cascade theory does not only 
apply to actions which reveal individual preferences, but also to opinion conformity. 
Though cascade theory applies to opinion conformity, the information cascades in Codra 
are mostly based on actions because it’s a highly interactive project.  
 
As stated in [3], information cascades can only occur when people make their decisions 
based on the behavior of others, valuing others perceived information over their own. A 
cascade only occurs when people make decisions sequentially. This also implies that 
people must be aware about others decisions. In Codra the decisions which are made by 
the collaborating users are directly shown in both the physical and virtual parts. Therefore 
the users can see directly which decisions other users make. Using this information they 
can either accept and follow or reject the decisions in the creative process.  
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Rejecting and accepting the decisions of other users can be a problem as it is with 
information cascades. After a point it makes sense for an individual to stop paying 
attention to their own knowledge and beliefs and rely on the observed behavior of others. 
For Codra information cascades are a necessity as its purpose is to collaboratively create 
an image. By using the decisions of other users, a recognizable design will appear most of 
the time. Information cascades are also fragile because they are triggered by a small 
amount of information and therefore can also be stopped by little new information. The 
breakdown of a cascade will be resembled in Codra by continuously changing images.  
 

Physical Physical Physical Physical and and and and virtual spacevirtual spacevirtual spacevirtual space    
Codra is a project which involves both the physical and virtual space.  According to the 
Merriam-Webster dictionary, space is defined as “a limited extent in one, two or three 
dimensions: distance, area, volume” and “a boundless three-dimensional extent in which 
objects and events occur and have relative position and direction” [4]. The way spaces and 
artifacts in spaces are structured have an influence on the interactions people have. A 
room with chairs situated in a circle invites people to sit down and implies certain 
interaction and behavior.    
 
A wide range of computer environments could be considered as virtual space. Virtual 
spaces include m.u.d, m.o.o, chat, 3D environments, groupware, virtual worlds, video 
games, teleconference systems, etc. A virtual space is a multi-user information space where 
users have a representation of their partners as well as themselves [5].  Codra involves 
physical and virtual space because they both have distinct constructive features for the 
design process. An important feature of the physical space is the proximity between people 
and group awareness. The proximity is the social use of space in the physical world and 
personal space in particular. Proximity also refers to the low distance between the 
participants of a team. Users in the physical space of Codra can work as a team to create a 
design. Because of the low distance between users, frequency of communication increases 
[5].  Communication is an important factor in collaborative work. Factors such as face-to-
face communication, non-verbal signs, precise timings of cues, coordination of turn-taking 
or the repair of misunderstanding are more efficient in close proximity.  Secondly 
“Awareness is an understanding of the activities of others, which provides a context for 
your own activity” [4, p.10]. By understanding others activities collaboration will be easier 
which can result in a better design process. 
 
A problem in physical space though, is the resistance to participate in an interactive 
process. Social embarrassment has been identified as a key factor, especially in 
determining whether people will interact with a public display in front of an audience [6]. 
An example of this social embarrassment is the work of a street artist which invites 
someone from the public to take part in a demonstration. When designing Codra, this 
must be taken into account because people will be confronted with an audience.  
 
One of the causes of social embarrassment is people’s initial understanding of a public 
interactive installation, is based on peripheral awareness. This means that they will judge 
the system rapidly on the broad gained details available to them at a distance. Therefore an 
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interactive installation needs to be designed in such a way that users can easily pick up the 
activities around it. Users don’t want to make mistakes in front of an audience. Making the 
interaction with the system easy to understand helps people to start collaborating with the 
system. 
 
Collaboration in the virtual space is related with collaboration in the physical space. Like 
in physical space collaboration between users is stimulated by the feeling of proximity or 
co-presence. Presence is the psychological sense of “being there” in the environment, 
physical or virtual [9]. It can be defined as a form of human co-location where the 
participants can see each other. In physical space this is taken for granted during face-to-
face communication, though in virtual space this is harder to achieve. Some factors can 
enrich the feeling of presence in virtual space or distributed virtual presence [12, p. 23]. 
This ability to achieve presence over a distance is also referred to as ‘telepresence’. 
Different communication media afford subjectively varying levels of telepresence which 
can be found in different domains like audible, visual, spatial, temporal, technical, etc.  

Other projectsOther projectsOther projectsOther projects    
Other projects have been done before where the connectivity of the internet is used in a 
collaborative process. Thousands of total strangers collaborate to produce a truly hive like 
result [16].  The projects presented here use the virtual world in a collaborative process in 
the visual domain. 

Typophile 

One of these projects which make use of the collaboration between users on the internet is 
Typophile [17]. Typophile is a project that uses the input of users to design a font. Kevin 
Davis, created grids of 20 by 20 pixels in size, one for each letter of the alphabet. He 
randomly dispersed black and white pixels in each of these grids. Than he put these images 
online and let people vote whether a particular pixel should be white or black. After 
thousands of votes a font emerged, forming a democratic consensus of what the alphabet 
should look like. One of the success factors of this project was that the subject of each 
image was very clear to the users. It’s easier to draw a letter “D” than a human face as 
found in “The Smaller Picture”. 

The Smaller Picture 

The Smaller Picture [18] is a project which uses the same code that powered Typophile and 
is an attempt to draw simple topics, presented in the same 20 by 20 pixel grid. The grid 
displays the results of the previous interactions, where users have decided to leave a pixel 
white or fill it with black. In practice this project lead to less clear images. Simple topics 
such as “Circle” or “Heart” resulted in recognizable shapes, but more complicated topics 
such as “Spider” never rise from the noise. Because each user can only decide per pixel if it 
must be left white or filled with black, no synchronous interaction occurred. Because 
Codra uses direct interaction and evaluation it’s easier to create a coherent image, when a 
shared goal is formed.    
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SwarmSketch 

SwarmSketch presents visitors a canvas like interface where users can collectively sketch 
on. It’s a way of collecting, limiting, moderating and displaying distributed user 
contributions to a visual design in virtual space, much like Codra. It relies on the 
assumption that the majority of users of participatory art are looking to contribute in a 
positive fashion and that it is the minority that contributes negatively.  Users can 
contribute in two ways to SwarmSketch; drawing and voting. Each user is allowed to draw 
a line of hundred pixels and to vote on fifty lines. For each of these fifty lines, the users can 
suggest a opacity value between fully visible and not visible.   
Contributing to SwarmSketch is anonymous unlike with Codra, users can’t connect their 
drawn lines to their identity. This feature is added in the website which is part of Codra to 
enhance the feeling of collaboration. Users can directly see which users contribute to the 
design.  Each day SwarmSketch retrieves a collection of popular search terms from various 
sources and puts them in a database. A new random search term is presented as the sketch 
topic each week or after a determined number of lines if the site is especially popular.  

Codra Codra Codra Codra ---- Collective drawing Collective drawing Collective drawing Collective drawing    
Codra is an interactive project which uses both virtual and physical space in a design 
process. It uses the interaction and collaboration of people which results in continuously 
changing drawings. I’m not the one who creates these drawings, but I present a canvas 
which is filled by its users. The content emerges from the interaction between the users. In 
virtual space, Codra uses a website where visitors can easily work together to create 
designs. The physical space of Codra consists of an installation with a calm display 
containing 256 LEDs which can be controlled by the same amount of buttons.  

Virtual CodraVirtual CodraVirtual CodraVirtual Codra    
The virtual part of Codra is a website with a Macromedia Flash application where visitors 
can control the display. On their first visit on the website they are confronted with an 
interface with 256 circles in a grid of 16 by 16 as a mapping of the LEDs of the physical 
installation. These circles can be enabled or disabled by pressing on them with the mouse 
button.  When a user hovers over a circle visual feedback is provided by a natural bounce. 
The user can either press on the circle to change the state from disabled to enabled, or visa 
versa or he/she can continue by selecting other circles.  When the user enables the circle, 
the color of the circle changes to pink to make clear the state has changed. The user is free 
to choose which circle must be enabled or disabled and is stimulated by the actions of 
other users. 
 
The Flash application is multi-user, where visitors can see which other users are drawing 
at the same time. This synchronous interaction and direct feedback motivates people for 
participation [20]. At the right side of the interface a list with currently collaborating users 
is provided. By showing a list of active collaborators, a feeling of connectedness arises. 
When a user enables or disables a circle a small bounce with the name of the responsible 
user is shown to indicate a change. The visitor has to decide to re-enable or re-disable the 
circle again. Or he/she can use the change of the user for their own decision to enable or 
disable other circles.  
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Each user can register by providing a name that will be used when the user revisits the 
website. No large registration form with personal information needs to be filled in. This 
information can be interesting for statistics, but can be a threshold to participate. For now, 
it’s more important to be attractive to users so a large community will work together to 
create drawings. 
 
A small square on the right side of the interface is provided with a streaming video of the 
people at the physical installation, to improve the feeling of telepresence and collaboration. 
This video stream enhances the interaction between the virtual and physical world, 
because direct feedback can be given by the users in physical space. As the Flash 
application is directly connected to the physical installation each change in the virtual 
space is instantaneously updated in the physical space.  
 
One aspect which has influence on collaboration between people is their cultural 
background. To analyze this, Codra keeps a log of all changes that are made by the virtual 
and physical parts of the project. This log contains the username if available, the 
coordinates of the circle, the action and a country code. The country code is fetched using 
an IP to country database. Together with a history feature which can be enabled on the 
website, it’s possible to distinguish which countries were involved in the process of 
designing a drawing. This history option plays back the last thousand changes in an 
animated way. Using the history you can see how a drawing evolved over time. Another 
option is provided where static images are shown which are created every 256 changes, 
though this number can easily be changed when needed. I added this option to provide an 
overview of the evolving drawings over a large period of time. By viewing these drawings 
the temporal domain is added, which increases the feeling of connectedness.  
 



 7 

 

Figure 1 Virtual part of Codra where an image is created by its visitors 

Physical CodraPhysical CodraPhysical CodraPhysical Codra    
The physical part of Codra is an installation with 256 LEDs and buttons. These LEDs and 
buttons are arranged in a 16 by 16 grid spread over 1 meter both.  This physical installation 
is created because of the constructive properties for collaboration. As mentioned earlier 
proximity between people is an important factor in team work. Another aspect which was 
of interest while designing the physical installation was the understandability for potential 
users. As noted in [6], people can have a feeling of embarrassment when placed in front of 
an audience. On factor to overcome this feeling is to provide a clear interface to the 
interactive installation. The display uses ultra bright LEDs, which are put behind a glass 
with a somewhat white surface. This surface diverges the light that results in calm dots on 
the glass. Users near the installation can clearly see dots without hurting their eyes. The 
display is designed using principles of calm media and ambient displays.   
 
Because the display is directly connected to the virtual part, each change is directly visible. 
These changes are observed by people near the installation and make it interesting to 
interact with. While prototyping this installation I found that people where surprised by 
the fact that changes were directly visible in both virtual and physical space. They 
described a feeling of involvement with other users, which were using the Flash application 
on the website. In [11,8] three related zones of interactions are described, from peripheral 
awareness or ambient zone, to a notification or focal awareness zone and the direct 
interaction zone. In the ambient zone people are not involved with the installation but are 
aware of the continuously changing images on the display. In the notification zone people 
are engaging in socializing activities associated with the display. In the last zone people are 
close to the installation and are cooperatively interacting with it. These people, together 
with the users of the virtual part are the creators of the design. 
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I decided to use buttons with a highly haptic and audible feedback for two reasons. First, 
haptic feedback helps users to understand the world and effect changes in it [19]. Secondly, 
every time a button is pressed a clear >click< is heard. This sound can also be heard by 
other users near the installation. Because all users can hear the clicking sound they get a 
stronger feeling of working together [20]. 
 
 

 

Figure 2 Buttons used in the physical installation 

DiscussionDiscussionDiscussionDiscussion    
During three tests with different prototypes of the installation users where involved with 
the creation of images. I did not explain the meaning or idea behind the project so the 
users started open minded. Because the interface is clear and very limited actions can be 
performed, users directly started to interact with each other by creating very different 
drawings. They worked together on a design or started playing games.  
 
During the period I created Codra more collaborative visual design projects arose though 
still all limited to either asynchronous interaction or only the virtual space. As the 
connectivity between people will probably increase, collaboration will grow further not 
only in the virtual, but also into the physical space. In the near future, unexpected and 
interesting concepts, art works and other kind of projects will be using the power of virtual 
and physical communities.   

ConclusionConclusionConclusionConclusion    
“The power of the unaided, individual mind is highly overrated: The Renaissance scholar 
no longer exists. Although creative individuals are often thought of as working in 
isolation, the role of interaction and collaboration with other individuals is critical to 
creativity” [7].   
 
Because of the high connectivity between people nowadays, new forms of collaboration are 
emerging. Some well known projects such as WikiPedia have already proven their value 
and more new collaborative projects are born on the internet. In this paper I presented a 



 9 

collaborative project for visual designs. The project involves both the virtual and physical 
world because of the distinctive constructive features they have on collaboration.  
 
I explored the interaction between two worlds in an interactive installation which revealed 
unexpected results. These results do not only relate to the visual outputs, but also to the 
influence on social behavior. In virtual space most people were working together while 
some were negatively contributing, by destroying some designs. In physical space people 
were enticed in the creative process.  
 
Because the connectivity between people and physical spaces will grow, collaboration can 
grow. By working together, using each others differences, backgrounds and knowledge we 
can come to new concepts. 
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