Research

CodeZebra combines research, artistic expression and software design.  Research fits into these four key areas: Collaboration Studies, Collaboration and Visualization, Dialogue Visualization and Softwear (Responsive environments).  

Collaboration 

Collaborative approaches and tools are fundamental to contemporary research, bridging social sciences, humanities and sciences. Researchers compare face-to-face collaboration with technologically mediated contexts and networks in order to understand how networks and technologies impact on collaboration.  They consider collaborative environments as projects in their own right and as enabling tools for other disciplines. (Erickson, 2002, Gillam, L., Ahmad, K., 2002) 

Collaboration Research
Video conferencing facilitates dialogues and demonstrations from remote locations (Brooks, 2002).  Chat, list-serves and threaded discussion groups enable discussion, generate ideas, obtain information and form connections between individuals. (Einstein 1988, Newsfactor Network: Global home 2002; Hamman 1997) And although tools remain cumbersome, and intention and emotion are difficult to read (Jarvenpaa, Sirkka L., Leidner, Dorothy E. 1998; Picard, 1998, Smith 2000), participants can inhabit multiple personas, multi-task, and access multiple sources and forms of information. (Stone 1995, Turkel 2000).   They can interact in real time or respond at their leisure. The pace and timing of collaborations, the physical and emotional processes demand study. (Diamond, 2003)

Although many new media artists are capable of inventing tools and making content on their own, still, interdisciplinary collaboration is a fundamental component of new media arts creation. (Ede, 2000, Diamond, 2004, Manovitch (2002); Rush (1999); Sommerer and Mignonneau (2002).  
Social science and humanities research methods explore how collaboration occurs and the ways that technologies are designed and then used by collaborators. Actor-network theorists and ethnographers examine the ways that power relations and identities emerge and change through the actions of human and non-human agents. (Law, 1999; Butler, 2002; Broome, 2000), Wakeford, Cohen, 2002) “Material culture methodologies enrich” design practice. “This is how people produce, design, advertise or consume objects, but also how objects influence people, how objects are important in the creation of identity”(Wakeford, 2002). How are tools and methods adopted, and the ideas inherent to their design naturalized? Any act “linked together with all its influencing factors” reveals the nature of relations between the human and the technical. Despite each network appearing unique the “ topology of networks in general is non-local… semiotic artefacts are often the 'boundary objects' that mediate non-local, scale-breaking interconnections.”(Lemke, L.J) Theorists also draw on complexity and ecology studies, relating these to social organisation and processes. (Sha, Xin Wei, These methods allow researchers to understand the impacts of the scale of a collaboration or network.

Artist-researchers bring social context and critique to technologies and science; they are able to think laterally about existing applications. (Sha Xin-Wei, 2000, 2003) Cultural and gender studies provide an opportunity to understand the ways that structures and roles of work and collaboration may be culturally specific or gendered. (Balsamo, 2002, 2003; Butler, 2002; Wakeford 1999; Senft, Horn 1996)  Reception theory and user response studies examine the ways that all participants construct meaning within collaborative processes. (Cooke, 2004). Psychological studies allow the study of institutional cultures and the personality and cultural openness of the individuals within the team.  Some tools inhibit creativity and others enhance trust and imagination (Simington, 2000; Smith, 2002; Smith, 2002). Literary and performance studies combine to ask, “What are the metaphors that facilitate collaboration, which inhibit?” Are these specific to context?  Performance theory explores the ways that game structures and role-play occurs in social exchange (Goffman 1963; Smith 2002; Turkel, 1995, 2001, 2002). Why is it that under some conditions, despite technological breakdown, collaborators continue to work together, and work around or subvert the technology?  In other examples, collaboration grinds to a halt.

Of importance are the assumptions that collaborators bring to the table (Packer, Jordan, 2002) Scientists and designers or artists conflict when science only wants illustration, when art only wants ideas to critique and when “objective” and “subjective” methods clash. The counter intuitive in both fields must be available for exploration. 

Effective collaboration relies on the language and culture that team members use to express their ideas.  In a series of conferences on collaboration (Bridges, USC, 2001; Banff, 2002), participants stressed the potency of language and misunderstanding. Misreading can be productive, when assumptions are questioned. Words are “boundary objects”. Some researchers map the shifts in terms that collaborators share or else, even, invent. (Ahmad, 2002).

Cross-disciplinary studies can consider the economies of identity formation, providing insights into how collaboration methods and tools can be adapted or invented in varied cultural settings. What are the potentials for using ICT in international collaborative initiatives? This requires analysis of the relationships between globalization and virtualization. (Wakeford, 2003) Aboriginal new media makers have proposed new navigation structures or turn-taking methods (Bridges, 2002). This relates to participatory design models that integrate the user in the creations of products or processes.  It reverses the traditional waterfall direction of design and diffusion towards participation (CPSR, 2000, IVREA, 2002).  This approach draws from the radical Scandinavian tradition of the Sixties that included workers in the design process and is now gaining credence within the corporate sector.  Design is inseparable from human use and need. This method is effective for software engineering and in building new media products. Distributed learning also benefits from this approach. Understanding how knowledge is produced, negotiated, shared and co-created within distributed communities, and how technology effect sharing and in turn learning, is crucial for the design of collaborative learning environments (Erickson, Thomas, 2001, 2002)

Participant driven artworks have a long history in new media culture. (Diamond, 2003, 2004) Alternate Internet radio and many artists’ web environments are designed as collaborative spaces. Low cost technology invention, including scheduling software, software art and visual interfaces results.  Curators are challenged to present this work in an individualistic art world. Yet, a dynamic history of collaborative creation spans video documentary and art to the tactical media movement, NetArt, and artists’ collectives. These forms may propose democratic cultural expression and participation in social and political issues or act as a tool of populism and identity politics. Contemporary popular culture also reflects these trends. (Wakeford, Churchill, 2001) Blogging is now as a community development tool, mobile phones are used to convene large-scale collaborative events and role-playing games are popular. What does a virtual community imply? 

Cognitive science is also critical in our understandings of how we perceive and understand communication; both in face-to-face and mediated contexts  (Fisher, 2002, Wakkary, 2003) Cognitive science can help us to understand how we use perceive a shared visualization for example and then communicate our response to it.  Physical presence provides different qualities than does technologically mediated communication. (Corrie, B., Wong, H, Zimmerman, T., Marsh, S., Patrick, A., Singer, J., Edmond, B., and Noel, S. 2003) Should tools incorporate the dynamics and feeling of a more human face-to-face presence?  What does virtual collaboration allows that is qualitatively different from physical collaboration?  What characteristics from a face-to-face might be designed into virtual collaborations?   

Dialogue Visualization

Visualization scientists create two and three-dimensional models from social science, mathematical and science data. Visualizations are both tools and creative expressions. Visualizing Human Dialogue suggests that visualizations need to reflect the semantics of data, the aesthetics of the collaborating cultures, artistic expression and basic cues of visual literacy. Artists and designers as well as scientists have a key role to play in creating visualizations. CodeZebra research proposes that visualization tools can enable creative collaboration between disciplines.  
Researchers have recently noted that the context in which their visualizations are seen and the ideas that viewers bring with them effects the interpretation of the visualization (Carpendale 1999-2002; English, 2002).  This reinforces the need to incorporate visual art literacy and ethnographic study into the creation of tools, in order to help researchers find shared interpretations.  This research will contribute to the aesthetics, semantics and applications of dialogue visualization.

Researchers identify the aesthetic assumptions and potential readings of text visualizations (Manovitch).  Visualization represents processes, as much as objects; this is contiguous with much of contemporary art.  If the process behind the visualization itself supplies the "real", then computer science and art share the need to work with the structure of language, abstraction and create aesthetics capable of expressing process, rather than representation. There is an intense pleasure in putting the unknown and the unknowable into language. There is tension between computer code and design:  code requires precision, art abstraction and manipulation.   As images, visualizations are powerful and often beautiful in their own right. Where do the aesthetics of visualization act back on current design and art making?   Is there a relationship between information:  pattern:  meaning?  

Dialogue Visualization and Collaboration

It is increasingly necessary for researchers from diverse disciplines to share their domain expertise Increasing emphasis is placed on building social interfaces into collaborative spaces that use gesture, avatars, emoticons and other conventions that imply the human interface to the technology.  Visualization may provide tools to assist in collaboration between individuals and groups (Donath).  Visual and audio cues provide participants with information about discussion topics and the numbers and identities of participants in a conversation (Preece, Erickson, Donath, 1999; Viegas, Donath, 1999; Donath 2002, Smith 2002; Smith 2002; Kurlander 1996; Walter 2001; Sack 2000; Salway 2002; Shimojima 1999). Visualization may allow emotional process as well as content to be underlined as a component of discourse and hence enhance the development of trust and social cohesion (J.M. Smith). Visualization may permit intervention, redirection, play and other experiences that can provoke dialogue and debate.  

Dialogue Visualization and Collaboration Research Continued 
On-line chat, threaded discussion groups and mobile text messaging continue to grow as a component of the Internet cultures of work and leisure. Chat, list-serves, blogs and web sites are widely used.  Intentions and emotions are difficult to read and tools remain cumbersome (Jarvenpaa, Sirkka L., Leidner, 1998; Picard, 1998, Smith 2000).

In the last two years, inventors have developed new commercial or open-source tools of direct value to this project. One advancement is the development of social networking software, such as Friendster, Tribe, Rise which are proprietary, or “FOAF” and idcommons, which are reputation based and open source (Headmap, 2003). These tools indicate and suggest relationships between individuals. Other tools map relationships between concepts. Tinderbox, a collaborative notebook provides sophisticated object-oriented links between ideas in an individual’s files. Rendezvous create a persistent personal identity layer, organizing preferences and lists, making these available as a means for individuals to find others who are likeminded.  Blogdex and Popdex indicate the ratings of blogs through their links.  Devonagent and Devonthink provide deep searches as “outboard brains” within individual postings and also go out to the Internet to find, synthesize and organize related links and topics. Visualization software then creates diagrams of related topics, organizing them by proximity indicated. These tools provide an important resource for analysis and adaptation for this project.  

Social presence appears to be a key factor in enabling success in real-time collaboration. Short, Williams and Christie define presence as,  “the extent to which different media communicate social cues, or the degree of salience of a given partner in an on-line conversation.” (Short, J., Williams, E. and Christie, B. 1976) Even in contexts where on-line collaboration becomes pre-eminent, face-to-face meetings for planning, elements of the research activity and evaluation seem to remain of critical importance. How can presence be built into visualization tools?  

Software Research

CodeZebra http://codezebra.net is a visual chat and threaded discussion software.  Its aim is to enable participants to see conversation themes and histories, know who is present on the site, and analyse emotional and social dynamics of on-line conversation. They can participate, create, moderate or lurk.  In iconic and ironic form, the software attempts to express the qualities of the conversation and the "feelings" of participants in that discourse (Picard).  
Software Research Continued 
CodeZebra is based on a visual aesthetic that draws from zoomorphic imagery and reaction/diffusion forms. The larger conversation space is in a process of constant state change, where the behaviour of the participants within the ecology can shift the emotional or affective energy towards a state of equilibrium, violence or cooperation.  It currently organizes topics by conversation. It shows subject lines, participants and threads between postings that are organized by participant response to postings over time. Participants can draw patterns with the software by choosing where they post or how they manipulate text. CodeZebra provides simple language games that participants and moderators may use to enhance communication and change dynamics.  They can stretch texts into visual forms, make magnet poems with text or sounds, compete over definitions or pursue a word snake’s tail. 

Other chat-visualizations such as ChatCircles incorporate real-time exchanges. Code Zebra adds semantic analysis.  This allows visualization to give meaning to the location of messages within the space, and encourages social-groupings around hot topics or well-subscribed conversational threads.  While ComicChat gives users a few controls over the appearance of the messaging, Code Zebra seeks to find more subtle ways of allowing users to control both the visual representation of their messages and their own presence in the space.  Code Zebra can become a tool the user plays like an instrument, gaining an understanding over time as to how minor tweaks can change the visual representations.  

CodeZebra will provide each participant with a moniker—an abstract avatar that represents their conversational history and shows that they are on-line and which conversation they are in.  Researchers will develop tools to help the user browse this information, using “filters” and view-modes to emphasize features in the data set.  Researchers will develop an intelligent “experience manager”, which for example recognizes and can act to deal with a deadlock in conversation.  Researchers will develop semantic proximities (i.e. pulling together related topics, mapping terms and related definitions) and the domain thesaurus.  Researchers will develop histories for topics and users and find ways to represent these, possibly in three dimensions. Researchers will develop visualizations of social dynamics, i.e., the power relationships between participants (who speaks in meaningful ways, who is quoted, who is inclusive, what are the directions of the dialogue).  CodeZebra is designed to facilitate the integration of other aesthetics on top of a sophisticated analytic technology. 
Wearable Computing Research

The development of responsive textile and garment strategies is another aspect of the project. CodeZebra software expresses the behavior of the individual but within a larger community of dialogue.  Printing, weaving or knitting materials from the software patterns will bring these virtual social/individual patterns back to the physical social world of the user. 

Wearable Computing Research Continued We may design memory into the materials, so that data can be replayed, perhaps as light, sound and/or color. We may add a second layer of real time responsiveness that allows users to display themselves in context specific ways at events and to communicate with each other through their clothes and related devices.  Biometric data will provide a source for expression. 

Responsive materials can be used to develop props or identifying badges, toys, costumes for gaming or to find likeminded people in public spaces or club experiences, or can we worn by performers. Textile strategies include the use of conductive yarns and fibers for communication and new materials such as electronic ink, knitinol and thermocromic pigments.  Electro luminescence provides real time effects; making use of electronic inks that respond to information changes, delivered through wireless devices. A special weaving client of other visualisation software would be created in order to allow visual mapping.  Metal fibres embedded within textiles can be arranged to have two different shapes at a given temperature. Designers could put shape memory into metal to cause bunching along a grid structure. For performances, garments could be fabricated with sensors.  


 Choreographic workshops will explore both the aesthetics of movement in the software, textiles and garments and the relationship of movement between the different expressions.  The application of the software in actual performance will be an element of the design process, with choreographers, designer, art and science team collaborating.  A media choreography engine will track performers activities and could be tied into the chat.  If chat patterns exhibit one strong behaviour or patterns, these could in turn affect performers’ costumes as well as their responses. One strategy of CodeZebra is to incorporate the design and printing of materials or objects in real time during performances, cafes and other events.  
CodeZebra will enable participants to express the moniker ring patterns as fabric.  They can literally wear their heart on their sleeve, showing themselves as a unique but social being.  

Our collaborative teams are prototyping fashion designs and costumes, working with engineers and students and showing these at fashion events. 
Related Research

The effective use of new media to create emotional experience is an interest shared by numerous artists. Catherine Richards seeks ways of visualizing emotions. Elizabeth VanderZaag’s Talk Nice analyses audio expression for feelings of anger or manipulation.  There are artists’ projects that work with computer code. These include the many contributors to the Read Me festivals and the source code subversion work of jodi.org or Heath Bunting.  Artists such as David Rokeby of Very Nervous System create software that both are artistic projects and enable artistic creation by others.  Loom, Pliant, ChatCircles and ComicChat are examples of research projects in university (MIT) or industrial (Microsoft) labs that parallel these artistic expressions (Seljeflot) and use visual metaphors.

Here are some examples of parallel research or projects in text visualization, performance and chat. See Researchers for their research related to this project.

http://www.infovis.net/E-zine/num_46.htm
http://www.infovis.net/E-zine/num_46.htm\
http://smg.media.mit.edu/people/Judith/

http://www.habbohotel.com/habbo/en/
Researchers

Sara Diamond, Researcher

Practice based arts research, collaboration studies

Contemporary research and creative practice requires that diverse disciplines combine to solve complex questions.  My investigations aim to enhance cross-disciplinary 
collaboration in face-to-face and on‑line environments.  By layering methods from performance art, experimental video documentary and Internet collaborations we can create compelling contexts and software that elicit social cohesion and knowledge generation through creative acts amongst art and science researchers, or between other intradiscipliinary scholars and practioners.  Shared goals emerge, a common vocabulary, conflict resolution techniques, role mobility, team durability, rapport and results. I am interested in these questions?  What are consistent qualities in creative collaboration across live performance, video and the Internet, what is specific to medium?  Can new understandings, inventions, methodologies and cultural expressions be enabled through on-line collaboration tools?  CodeZebra software, parallel studies at The Banff Centre, the application of tools within research and creative works provide a fertile ground from which to draw conclusions.  Video and text analysis as well as ethnographic study methods such as participant-observation and interviews provide discursive means to observe and draw conclusions.  This will test my ongoing hypothesis that creative sharing strengthens cohesion and in turn reinforces collaboration.  

Other areas of interest include physical computing, advanced visualization, cross-media research and the study of creative transformation of all kinds.  I am also the Director of Research at The Banff Centre, interdisciplinary arts, leadership, mountain culture, arts and technology, science and mathematics centre. 

http://www.banffcentre.ca/mva/staff/bios/diamond_s/default.asp

http://www.banffcentre.ca/bnmi/default.asp

http://www.design.ucla.edu/people/index.php 

http://www.smartlabcentre.com/4people/assor/index.htm
The following documents can be found on the research homepage:

Sara Diamond, Research C.V.

Bibliography, Collaboration and Visualization Studies

Sara Diamond, PhD. Studies

Online Environments as Creative Collaboration Spaces
http://www.smartlabcentre.com/5phd/ 

Fur Manifesto, Model T and Sara D., MIT Press, 2004.

Mapping the Collective; U. of Brasilia, 2003 and Context Creators, 2004.

Managed Danger, Managed Pleasure: Impulse and Improvisation, Banff, 2004.
States of Discourse—Dialogues in Symmetry, Budapest, 2003

CodeZebra: Finding Beauty’s Inner Beast or Unnatural Natural Aesthetics, 2003

Curating the Flow—the Challenges of Collaborative Exchange and the New Media Space, UK, 2003.

Organic and Social Histories, ISEA, 2002.

www.horizonzero.ca
Quintessence

Other Researchers Associated with CodeZebra

Lea Anderson

Choreography and active fashions, Dance Studies

http://www.ballet.co.uk/links/cholmondeleys.htm
Joanne Berzowska 

Fabrics, garments and interactivity, Interactive Arts and Design, Engineering

http://www.berzowska.com/

Sheelagh Carpendale 

Advanced visualization; Collaboration studies, Computer Science, Culture and Society

http://pages.cpsc.ucalgary.ca/~sheelagh/

Lizbeth Goodman

Interactive performance, SmartLabCentre

http://www.smartlabcentre.com/4people/core/lgoodman.htm
Susan Jenkyn-Jones

Textiles, garments and interactivity, Fashion Design Studies

http://www.csm.linst.ac.uk/
http://www.csm.u-net.com/ph2_14.htm

ANne Nigten

Collaboration studies, Interactive Arts

http://lab.v2.nl/v2lab_team/index.html

http://www.i-dat.org/projects/hybrid/speakers/nigten/nigten_b.html

Andrew Salway

Artificial Intelligence, Computer Science

http://www.computing.surrey.ac.uk/personal/pg/A.Salway/publications.html http://www.computing.surrey.ac.uk/showstaff?A.Salway

Nina Wakeford

Collaboration Studies, Performance Studies, Ethnography

http://www.soc.surrey.ac.uk/nina_wakeford.htm
Marcelo Walter

3D graphics, voronoid sets, Computer Science, Simulation

http://inf.unisinos.br/~marcelow/

Sha Xin-Wei

Collaboration research, immersive environments, Mathematics and Interactive Arts

http://www.lcc.gatech.edu/~xinwei/
Research Funding

CodeZebra has received research funding from Alberta Science and Research Authority; Canada Council; Rockefeller Foundation; Arts Council England; Culture 2000, EU; SSHRC. 
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